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FOR THOSE WHO DOMT KNOW ITj 

The Handbook is a {jractica! manual of amateur radio in all its phases, 
published by the American Radio Relay League, the amateur’s own 
organization. It stai'ts at the beginning and tells the whole story: What 
amateur radio is. How to be a radio amateur, How to obtain your licenses, 
How' to build the simple apparatus of a simple station. How to liuild (he 
best known apparatus for the most modern station. How to operate Ihe 
station. Enough hiformation to keep you busy and interested for live years. 

FOR THOSE WHO DO KNOW IT: 

For years the Handbook has lieen the practical working guide of successful 
mnateurs the world over. ,Now it has been completely revised in terms of 
1929, by Mr. Handy, the League’s Eoramunication Manager, as to all the 
aspects of operating procedure, and by Mr. Hull, the (.lireetor of the League’s 
current Technical Development Program, as to all its features of apparatus 
and technical matters. Everything in it is on a 1929 basis, j’epiacing the 
1928 methods which used to lie good enough but aren’t any more. 

MUCH THAT IS MEW —ALL THAT IS GOOD 

Like (JS'C, ‘'Devoted Entirely lo Amateur Radio'' 

Now in its Nid thousand 
3 'fO pages, 614 x 944 , i<S 6 illustrations 

In wealth of treatment and profusity of illustratiou the Handbook is a big 
book. Printed in usual textbook style it would bulk .SOtJ pages and cost at 
least $1. but its publication in the familiar QS'f formal m^es for handiness 
and enables its distribution at very modest cost. 

ALGERIAN PAPER COVER II STIFF BUCKRAM BINDING $2 

Postpaid anywhere, in the World 


American. Radio Relay League, Hartford, Conn., U. S. A, 

































And now, tbe newest addition to the screen-grid transiiiittinjr tiihe family— 
Radiotron TJX-86S 

In transmitter circuits operating at tlie higher frequencies, Radiotron IJX-fiti.') will 
prove its ett'ectiveness as a radio frequency power amplifier. Its sereen-grid eiimi 
nates tlie necessity for neutralization to prevent feedback and oscillation. 

Then too, in these days of "staying put” on a definite transmitting frequency, Radio¬ 
tron IIX-86.'i lends itself admirahly for use by the amateur us a crystal-controlled 
oscillator. 

When used in cither way, Radiotron UX-86,^ w ill give jicrmaneut satisfaction to its usei 

If your dealer cannot sup])ly you. the nearest RCA DISTRICT OFFICE listed be¬ 
low will be glad to send you Radiotron LTX-865 postpaid on receipt of money order 


and call leMcr.'=‘ t»l your station. 
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The Amcricaa Radio Relay League, inc.. Is a non-commercial association 
of radio amateurs, bonded for the promotiofi of interest in amateur radio com¬ 
munication and experimentation, for the relaying; of messages by radio, for the 
ad\*ancement of the radio art and of the public welfare, for the representation of 
the radio amateur in legislative matters, and for the inaintenance of fraternal- 
ism and a high standard of conduct, 

(t is an incorporated association without capital stock, chartered under 
the laws of Connecticut. Its affairs are governed h\- a Board of Directors, 
elected every two \’ears b\’ the general membership. ’The officers ar(.* elected or 
appointed by the Directors, i'he l.eague is non-eummercial and ro one com- 
mercially engaged in the manufacrure, sale or rental of radio apparatus is 
eligible to membership on its l>orird, 

by and for the amateur,’* it numbers within its ranks practically 
every worth-while amateur in the world and has e. history of glorious at'hioNX-*- 
inent as the standard-bearer in amateur affairs. 

Inquiries regarding membershif) are solicited. A bona fide irmerest in 
amateur radio is the only essentia! qualification; ownership of a transmitting 
station and knowledge of the code (re not prerequisite. Correspondence should 
be addresst'd to the Secictarv'. 
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EDITORIALS 

ji_ _:_ 


T he annual mncf ing of tho A.K.U.L. liuanl 
of Directors occurs in Hartford on May od 
and 4th. This is the meeting where the 
directors gather in pcr.son from all parts of the 
country tineluding, of {:'our.se, the (t*auadian 
< ieneral Manager.) to look into all tlie raraitiea- 
tions of A.K.R.L. affairs and to make plans and 
outline fioh’cies for the following year. 

A.K.K.L. has representative government. 
'Phese directors have been elected by the nieruber- 
.ship in each division to represent them in deciding 
what A.R.R.L. shall do, tvhat it .shall not do. 
what its attitude shall bo on important topics, 
flow it shall go alinut doing the things it under¬ 
takes to do. It is worthy of emph.asis that the 
headquarters office of the League does not settle 
these things: all such functions belong to the 
Board, the governing body in our .\.R.H.L., and 
through an ensuing year the headquarters otiiee 
carries on under and is bound by the plans and 
policies laid down by flic Hoard. Such meetings, 
then, arc of the greatest importance. W hen your 
director attends this coming meeting, he is your 
repre.sentativo, speaking for all the members in 
his division. 'Phat. is the machinery whereby you, 
an individual member, participate in deciding 
upon A.K.K.L. activities. 

\ I'ur director wants to hear from you. Dur 
Constitution imiiosos upon directors the duty of 
keeping themselves "informed on conditions and 
activities in their respective division.s. and on the 
need.s and desires of the League members therein, 
that they may faitlifully and intelligently repre¬ 
sent them in the Board of 1 lirectorH.” if you 
have anything on your mind, now is the time to 
tell your director about it. Have you troubles, 
are you mirried about something in amateur 
radio, iiave you a hot .suggestion? Write your 
ilireetor alioiit it. The addrcsse.s of all the direc¬ 
tors appear on page 0 of this issue. Yours will bo 
glad to tiear from you, in |ireparaiion for the 
corning meeting. 

annual tthakesiieariau radio drama, 
I "I’o be or not to lie,” is again on the Cun- 
gressional boards at Wasliington as we 
write, the purpose being to determine whether or 


not the Federal Radio (Y)mmi,s,sion .shall be 
continued for another year as the licensing 
authority. The ‘‘he's" seem to have it, the House 
having acted fav'orably and tlie Benato committee 
reporting favoraltly, and unless the measure 
falls by the wayside in the confusion of the last 
few days of (Jongress, the l..'ommisBion will again 
control our destinies for another year. 

This seems a wise provision, for the Commis¬ 
sion has much important work in proce.ss, work 
which can he carried on in the Department of 
Commerce only by duplicating the C^ammission's 
whole elaborate structure, an organization of 
sonietliing like seventy people occupying several 
dozen ofiice rooms. 

W'e amateims therefore have particular reason 
to I'c interested in the President's recent appoint¬ 
ments to the Commission in the persons of Arthur 
Bateheller from the First Zone and Cyril M. 
.lansky, .Fr., from the Fourth Zone, .succeeding 
Commissioner.s C:ddwell and Pickard, who have 
resigned. The two new commissioners seem to 
us to be admirably oquijipcd for their task. Their 
appointment has .strengthened the commission 
and we feel sime must be regarded generaily in 
radio circles as altogetiier tileasing. Certainly this 
is true from our viewpoint as amateurs. Both of 
the new eommissioners know us well. Mr, Batch- 
eller has been in the radio inspection ser\'ice 
since 1(117, for the last nine ye,«jrs being the 
.'supervisor of Radio at Xew Vi.irk. Believe us, 
anybody who has fx'en the 2d District Supervisor 
since I‘j20 knows something about amateur 
radio! Profcs.siir .lansky is an assoeiatc professor 
(if electrical engineering at the University of 
Minne.sota, the bo.ss at \\'9X'I, a consulting radio 
engineer of wide experience, and since l!)24 the 
A.K.K-L. Director from our Dakota Division, 
.From wiiich it may be deduced that he too knows 
his amati'ur radio. The new commissioner.s bring 
id that iiody professional radio engineering 
ability and a wealth of practical radio experience, 
tilings which the Commission needs and by which 
it i.s strengthened henceforth in all it undertakes. 
It is a good sign. M'e salute the new commissioners 
ami wish them every .succe,ss. 


K. B. w. 
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Modern Practice in High-Frequency 
Radiotelephony 

A Discussion of Improved Methods Which Virtually 
Revolutionize Amateur iPhone Transmission 

Bv RpsF A. HulP 


[ n ffij's, fhe n.ii hi. (hti A .R-R.it. 1 t'"h n Ififl fAi'Oi.n'ctTTt. •‘'/.■’.'itfur (fnny'tfhyyilt!’ >.<■ ;'.-,/Ay>A 

\yiv:i the d.li.R.L. Lah(rr<i(</ra 'mti iprf--n the .-airiT' ^-orf oj irenfit'.'ynj. u-f the Pi'oij'r--int has ni'eru.'iiAy areorded other s* 
done Of mnnievr -irdvity, The hiyhh/ grud/yiny. 

. I mnimr phohe traneviixrto'’/- fo-tOiy hoe C‘rot/iy.^,<ed',hut littU' from the torty pod-o'i.ir mod’.doAinn iirrangenuoi-i-’i, irhirh of 
hhih frefpi-i’ni'iee hnre fnexiUddy yneoat po'.'V spe^eh qi/.nlhy moi relnfiriAi/ tfrconni.nie i.ntt'et'ereort^^ a/-:/ nthfeh hove iiivyp 
been o. rerrhedly ifieylicieid ne Vtoe.e t.Timem<tfeTe. A'fip iriyfilicof ion it/ fvenil dpvt’iopno'pi-'- h'.- thie field, Qif I'eloJeii 

'iH thifi article,, eevM to ve bi jnetify ovr nee of the vop-fi " Yi Voi/adoniTe '' for they no"- hririy to anioteoY vndio a vOfitly 
flhHent phone, one of iwlefn VibotAy better q>.tnilty. and one in. {rhlrh the inier/n'enee pi'vCiifities u/thiis hjpe of tran>tn)ieslnn 
ore greAtiy rr<hiee-d, — Editor. 


I T WOULD bo futilo to Httempt to ostablish 
that the technique of prownt-day a,matour 
radiotclephony differs in any important re¬ 
spect from that of 1020. More specifically, it 
would he tiscloss to attempt to prove any very 
general improvement in the technique by offering 
as evidence the present transniis.sions on. .say, 
the B.oOO-ke, baud'where, with a few notable ex¬ 
ceptions, atnafenrs atill converse in tlie same 
.strange ianguage of gargle.s. gurgles, jangles and 
wheezes which has been characteristic ofaniateiu: 
phono since the beginning. 

This apparent stand-still i.s made all the more 
curious by the realization that in ct.iniinercial 
technical circles the transmission of voice prob¬ 
ably has been given greater attention, and en¬ 
joyed greater advances, than ha.s any other 
braneh of radio communication. 

The prime purpose of this .article is not, there¬ 
fore, to describe the design and construction of 
amateur phone transmitters of the type in present 
general use.subject-matter treated compre¬ 

hensively in radio literature of the last eight 
year.s — i>ut to introduce to the amateur somt; of 
the best modern practice reduced to terms of 
amateur radio. 

In a few words, the :idvances of recent years 
e,an be described as a substantial reduction in 
voice distortion in the transmitter circuits, a 
: imilar reduction in the distortion occurring be¬ 
tween the transmitter and receiver, and a rela¬ 
tively enormous increase in the range of the 
transmitter for a given value of carrier. Along 
with the statement we might recall that the most 
important weakne.sses of the average airiateur 
phone transmitter are; Drastic distortion in the 
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tr.').n.sinittcr circuits: further drastic di.stortion bc- 
tweett the tran.srnitter .and receiver, atid a poor 
trausmissiou ratige for a given value of carrier. 

I..et us (‘xnniine the factors whicli arc involved 
in the,so weaknes.ses. Distortion in the transmitter 
itself ma.v re.suit from incorrect de,sigu or adjust¬ 
ment of .almost anything in the transmitter. The 
microphone, the audio-frequency apparatus or 
that portion of the radio-frequency circuits into 
which the modtilation .is introduced usually are 
guilty. Distortion after le.aving the transmitter is. 
tiowever, quite another story. 'In amateur svork 
it is probably one of the most common and least 
recognized trouldes. The cause, it would seem, 
lies in the varying performance, in the tipper 
atmosphere, of different frequencies. The output 
of a phone transmitter, essentially a rapidly 
changing duster of frequencies, is apparently not 
lierraitted to travel as a unit. Some of its fre¬ 
quencies are retarded, some advanced and others, 
perliaps, are attenuated or weakened to a value 
below audibility. The net re.suit. of eourse. is 
distortion of a peculiarly horrible type. This 
asynchronous or .seiective fading, as it is termed, 
is particularly severe on the liigher frequencies, 
and no method of avoiding it entirely has as yet 
been evolved. Its intensity, iiowever, has Lieen 
.shown to be influenced greatly by the frequency 
.stabiiity of the transmitter, and by certain pro¬ 
visions within the transmitter a liighiy improved 
performance iias been made po.sstble. The fre¬ 
quency instability tvhich is so concerned in the 
trouble is nut the typo of instability which causes 
the note to -waver or creep. It is the rapid fluctua¬ 
tion of frequency accompanying modulation, 
known in technical circles as '‘dynamic frequenev' 
instability ’.the very same animal as the “fre¬ 

quency flutter” atiout which we Imve said so 
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much in these articles. In code work ‘'frequency’ 
flutter" results in a poor note and unnecessary 
interference. In fione work if introduces addi- 
fiona! interference also, but a re.suit of greater 
consequence to the individual behind the signal is 
that it seriously limits the possibility of producing 
intelligible speech at the receiving 
end. Frequency flutter, frequency 
modulation, dynamic frequency in¬ 
stability — call it what you like —- i.s 
a most serious problem in high-fre¬ 
quency phone work. Many amateurs 
have already awakened to the fact 
and installed crystal-controlled trans¬ 
mitters —• the real answer. A great 
many others, though, will have to 
make careful ciuisideration of it un- 
ie.ss they wish to continue making 
gargling noises for the ne.xt eight or 
nine years. 

The third field of great advance in 
the commercial world of j’adio i.s in 
the modulation systems, in which 


produce .some .sort of a noi.se at the receiver 
(preferable a. clear musical noise!i, ,broken uji 
into dots atid dashes by a key. The noise need 
not bear aryv relation to any noise at the trans¬ 
mitter providing it is keyed on and off in ata-ord- 
anee with the telegraph signals. Differing radi¬ 
cally from this, we find that the 
sound produced by the phone trans¬ 
mitter cannot be just any sound, 
it must be identical with the sound 
produced in front of the micro¬ 
phone. It must contain the .same 
frequencies at the same amplitudes 
.and sustained for the same dura¬ 
tion. It is this that leads ns to the 
statement that a good code trans¬ 
mitter will not necessarily make a 
good phono transmitter- ■ an obvi- 
tms .sort of statement but one whicli 
would seem to be understood by 
very few amateurs. 

To return to the telegraph set, wo 
find that irsuai practice is to adjust 
the transmitter for a high vfilue of 


.1 rVPE PHOXE TRAXSMTTTEE 

HaUt to illustraie the practir.dl oppUcatian of mo.v? of the m the urtidey thU outfit murh mopr 

coniplex th'ta the urer'U/e amnteur phnn^' ie likdyi fn he. it ne >.in e.ruoiple, auft the text a Quide, the a 
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modifications have permitted the attainment of 
lOO' i, modulation without sacrifice of voice 
quality. This statement does not look as imposing 
as the substance of it really is. Wo will have to 
delve into a few corcsidorations of modulation if 
we are to appreciate it fully. 

'I'HE MontTLATlON PBOCUiSS 
All amateurs know that human speech consists 
of extremely complex combinations and sequences 
of frequeueies lying ciuefly between about 2U() 
.and 30IJ0 cycles per second. In order to transmit 
the voice effectively by radio, all of the.se fre¬ 
quencies must be conveyed in their original form 
to the receiver, each with the proper amplitude 
with respect to rite others and all of them, as a 
w'hole, a replica of the tremendou.sly intricate 
Iiattern of frequencies produced in front of the 
microphone diaphram by the voice. To transmit 
a telegraph signal the requirements are absurdly 
simple in comparison. .\11 thai, is necessary is to 


.antenna power when the key is down, so arrang¬ 
ing the key that when it is up the antenna power 
is zero. The idea behind this i.s to make the key 
give the grealesl possible t>ari<ition in the output 
power. .Should the key Ije .so arranged that it 
changed the power (and not the frequency) by 
only 10% of the ma.ximum value, the effective¬ 
ness of the transmitter would be very greatly re¬ 
duced. In fact it could be .said that the power of 
the trausmitter would have to l>o ten times 
greater than that of the transmitter keyed to 
zero in order to give the same result. This same 
consideration hold.s good in the case of the phone 
tran.smitter. All the antenna power possible will 
not create a phone signal it is varied. And 

it Ls the. aimiUHt of rarinlinn that governs the ef¬ 
fectiveness of the transmission. 

In Fig, 1 is indicated the output of a phone 
transmitter under three possible conditions. In 
each ease the peak or maximum possible antenna 
l)ower is considered as being the same, .Vt ,1 the 
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apparatus is adjusted eorroctiy but the pereent- 
aye of modulation — the variation of the antenna 
jiower — is Ilf the low order usually attained in 
atimteur transniitters. In this ease the only por- 
! ion of the output whieh is doing any servieejii 
creating the jihone signal is that between n and 
h. ’i'he oviiptit between n and n and the possible 
hut unused output lietween l> and c are entirely 




wasted. In other words a lran.sniittcr with an out- 
(lut, equal to that fraction between <t and h would, 
when adjusted to give full variation or modula¬ 
tion of the output, be just a.s eft'eetive, At B the 
< lilt put of the transmitter first mentioned is sliown 
to be couipletely varierl (JOOtf, morlulation). All 
of the output is beittg utilized and the signal is 
therefore the strongest that the output power 
cuiiid possibly produce, in order to obtain the 
same effeetiverie.ss with the 20‘f, v.M.riation or 
modulation iudieated at .1 the [tower of the 
tran.sitiitter v.'ould have to tie inerea.sed five 
times! 

The diagram f' of the same figure indicate,s the 
reason why many amateurs fail to get anything 
fipjtroaching .siicccs.sful operation of their would- 
be (ihone (ran.sniitters. In this case the trans- 
tnitter is adjusted to give its full outptil when the 
niodulatioD is not being :iji[ilied. The only pos¬ 
sible variation of t he carrier is I iicn in a downward 
ilirection and .since the voice frequencies coasist 
of both "upH'’ and "downs” the “ujis" are lost 
and only the "downs” regi.ster. rnder these 
I'onditions— we hope to talk more of them later 
“ the effectiveness of the transmitter is quite 
close to zero. 

The system of modulation used in truly 
modern phone transmitter.s to permit the IflO' 
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niiidulatlon indieated in Fig, IH comprise,s the 
old ''constant current'’ or Ueising system with a, 
few f-imj)le l.mt cxtretnely imporrani inodifica- 
tlons. It scr-ms unlikely that any atniiteur does 
not iindcrstanii the functioning of the Heising 
sy.stcin but since that and the new method arc .so 
cioseiy related we sltouid. perhaps, toiich its high 
spots. 

In Fig. 2.V are .shown the essentials of the con- 
sfant-eurrent systi'in—utidoubfedly the nio.st 
getierally used .sy.stem since the year 1921. In it 
■a niodnlator tube is connected with its plate cir¬ 
cuit in parallel with that of the oscillator or 
ampiitipr being modiiLatefi and both tube.s are 
tdjusted to take the .same normal [liate current, 
i’owcr to the plates of both tithes is supplied 





I tH 

through the constant-current or .speech choke 
eh. Any variations of the current in the (tiate 
supply system at .speeeii frequencies are greatly 
opposed by the reactance of this choke and con- 
.“cquently atiy changes in the current through the 
modulator must be accompanied by an iitvcnsc 
change in current through the oscillator of the 
same order. The microphone, through a .suitable 
Hinlio-frequeiicy amplifier, serves to vary the 
(lotential of the modulator grid .and in conse¬ 
quence serves to .swing its plate current Uf) and 
down in accordance with the .speecli frequencic.s, 
i'should the modulator current lie driven to zero 
when its grid goes negative, the oscillator current 
will be forced to double the normal value; and 
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when the modulator current goes to double the 
normal value, on the less negative swing in its 
grid circuit, the oscillator current is reduced to 
aero. During each half-cycle of this process a 
voltage is built up in the .speech choke equal in 
value to the normal plate voltage and whenever 
the oscillator plate current doubles, the voltage 
on its plate also doubles, the result being that the 


plate power on this tube varies, under such condi¬ 
tions, from zero fo four times the normal value. 
VSTiile iu practice it is possible to vary the oscil¬ 
lator plate power in this manner, and so obtain 
lOO'/fi modulation, the process requires that the 
modulator plate current swings from zero to 
double that of the oscillator. This, in turn, re¬ 
quires that the modulator grid potential i)e 
f-lriven down to the point wliere the plate current 
cuts off on the negative half-cycle, and far up on 
the curve on the positive half-cycle —■ an operat¬ 
ing condition which could hardly fail to introduce 
serious distortion. Practical O(ieration with the 
.system .shown in Fig. i’.\ has therefore been limited 
to modulation percentages of arelatively loworder. 

MODERN MODUL.\TION METHODS 

'Phe keynote of the new method Ls in the opera¬ 
tion of the modulator tube at a higher voltage 
than the oscillator, by which means 100' c modu- 
iation can be attained and maintained without 
fhstortiou of any cousequi-nce. In .some arrange¬ 
ments a .separate plate supply is included iu series 
with the iead from the choke to ttve modulator. 
In others a transformer is used to coupio the plate 
circuits of the modulator and o.scillator. Fo.ssilily 
the most practical form of the inoditied system is 


that show’n in Fig. 2B. In this case the plate 
voltage is fed directly from the .speech choke to 
the modulator but is dropped in value by the 
resistor Rt — Qtted with a by-pas.s condenser 
Cl — liefore it reaches the oscillator plate. An¬ 
other practical scheme (used in the transmitter 
illustrated on these pages) is that shown iu Fig. 
20. Tw’o separate speech cliokes are employed iu 


tills arrangement, the voltage-dropping resistor 
Jll being included in scries with that one which 
feeds the oscillator. 'I’hc jilates of the oscillator 
and modulator, fis far as the audio-frequency 
currents are concerned, are connected together by 
the lai'ge condenser Cl. 

The effectiveness of the arrangements B and C 
is so nuieh greater than any other methods of 
modulation at [iresent avail.ahle to the amateur 
that we pian to limit, our discu.s.sion exclusively to 
tiiem. In compari,soii, the methods at present 
generally emfiloyed in amateur stations are so 
pitifully unsatisfaetory that we are not able to 
Consider them worthy of mention. If expense i,s 
considered in relation to the reading of tlie ati- 
tenna ammeter the inuderu arrangements un¬ 
doubtedly are costly. If, however, the money 
spent on the transmitter is considered in relation 
to the .signal produced at the receiver — as it. 
certainly .should be — the methods to be dis¬ 
cussed will be found very much cheaper. 

And now, having skirmished around the throe 
fields in which major refinements have been in¬ 
troduced by more or le.ss recent development, let. 
us examine the amateur transmitter in detail in 
order to see what those changes look like in actual 
equipment. 



Ttni niu:i TYPE rUANEMITTEn 

..l« it ti't ■/ ttnrnrrfH the pn'i of the experimentil v'/irk involrt-iJ in itm fh'ifujn. With thitt “ h>f!/-iiu.rff" oi'nipmcrd, 
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f- tJHDR'TDINfi THE THANSMITTER 
'I’hc (onipleto phono transmitter may consist 
of three separate .sC’Ctions: 'i'he apparatus pro- 
tiucine tlie radio-frequeuey energy to he modu¬ 
lated; the modulator, and an amplifier to amplify 
the modulated radio-frequency. The last men¬ 
tioned section is not an essentia! part, however, 
and will not be considered at the moment. 

The .simplest method of j roJucing radio-fre- 
fjuenc.V to be modulated i.s by means of a sclf- 
e.\(;iled oscillator onto which the modulator is 


fOTme.'.-ted directly, tine arrangement i.s shown in 
tig. d. 'I'he til,sad vantage (.)f .any such tran.smitter 
is that it.s frequency output is not determined 
alone by the value of J,1 atid CS l)ut also by the 
plate impedance of the tube. As we have s.aid .so 
often before, the plate impedance is varied with 
any change in plate voltage and a variation (.if 
outinit frequcnc_v follows. In the |.ihone trains- 
mittcr being lUO'-modulated, the plate voltage 
on the modulated tube is being driven from zero 
to twice the normal value,, and if this modulated 
tube i.s the os(.41lator ibis,certain that serioius fre- 
qiicncy flutter will.result. A well-tuned lligh-C 
transmitter can withstand r(.‘iativel.y large plate 
Voltage ‘Tipples-,'iv it ho ql a serious correspoml-, 
ing frequency flutter i'or code work but for ..phone, 
where the preacnce .of‘flutter is so; notch more" 
si'rious and where the plate voltage> changes are 
SI) much more drastic, even the atTange- 

meiit gets into trouble. A good High-C oscillator, 
however, can and is being used for aniateur phone 
work with some success. If it is fully modulated, 
i iiough, t here will be appreciable frequency flutter 
and distortion in transmission will be a common 
experience. If there are truly successful modulated 
iiscillator transmitters on the air, their aiiility to 
avoid distortion trouble.s in tran.srai.ssiorj un- 
iioubtedly i.s due to the use or a low pi'i'centage of 


modulation with it.s aceornpanying sacrifice in 
range. For it is only with a, low modtdafion per- 
centa.ge that the plate-voltage fluctuation cm the 
modulated tube can be avoided and it is in this 
way that the trequency flutter i.u the self-oxcitod 
transmitter is reduced. 

EVEN O.SCILLA'roH-.4MPl,IFI.RHS \OT N'ECESS.VRil-Y 
IDEAI, 

The obvious move is to turn to the oscillator- 
atiiplifier arrangements where the oscillator de- 
teniii ling the frequency can be left alone and the 
modidation ai.iplicd to tire 
amf.ilifier. The idea is very 
fine liut the unfortunate part 
of the .story is that no seif- 
(‘xcited oscillator-amplifier 
transmitter ha,s \et been 
b(,iilt in which changes in 
the operation of the ani- 
jilificr did not react im 
the oscillator to the tune 
of (.•hanged frequency. TIk^ 
frequency of such an oscilla¬ 
tor will rc'raain reas(,[nably 
constant just so long as the 
load (.in it, imposed by the 
amplifier, i.s constaiit. \Vhen- 
evor the load varies the fr(^ 
(luency will change .and the 
io,ad, when the amplifier is 
being modulated fully, is 
changing with a, vengeance! 
A simple self-excited oscilla¬ 
tor aniiilifier arrangemciitcan be uso(.l for amateur 
( honeq with the one and only amplifier being mod¬ 
ulated, blit experiment ha.s sliown that its perfor¬ 
mance in regard to frequeuey flutter is not very 
much ahead of a good High-C o.seiOator modulat- 
eil directly. If the full advantage is to be taken 
of the o.scillator-amplifler system there are two 
alternatives open. One is to use a “buft'er” sta,gc 
of amplification between the oscillator .luid 

the .modulated amplifier-.a tube biased to 

operate without any grid current — and the 
other is t.H use a. crystal osc’iUator. High-fre¬ 
quency . communication engineers who really 
know what they, are t.iilking about will disagree 
with thks. They witlinsist, as they already have 
done, that con.si.stent}y, high, cgiality high-fre- 
(jitency .speech eommunication is not jiossible 
with ati.v cunccivable-self-excited oscillator-am- 
pHficr trausniiltcr —that it, can be accomphshed 
only with a crystal oscillator and then oidii u'in'ii 
the cfitsl/il tube U ixulated fruiii the nmdidaieil 
amjiiifier by at least one “bujfer" stage, .Amateurs, 
of ec.iurse, cannot as a rule afford to be such 
purists on these matters and undoubtedly many 
of them ’will do tvithout the cry.stal or the 
"buffer” tube, and with their lligh-O modulated 
oscillators will at lea,st make fewer and more 
[)lea.sant gargling noLse.s than they have in the past. 
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(•ur reooiiimendations. however, are for the 
amateur to use a crystal with a '‘buffer" tube as 
the first choice; to use a crystal feeding the modu¬ 
lated amplifier as the next alternative; to arrange 
for a buffer’’ stage if a self-exeited oseillator 
must be used: and to install a real High-C oseiUa- 
tor particularly well tuned if funds permit of 
nothing more elaborate. Being in a frank mood 
we would suggest, however, that amateurs who 
have the ambition to attempt 100% modulation 
but who have not the funds to install a good oscil¬ 
lator-amplifier transmitter, would do themselves 
and their fellow amateurs a 
groat favor in’ concentrating 
on Clide transmission until 
their finances are in better 
condition. We.say this because 
we have demon.strated to our¬ 
selves that the application of 
iOLl' ,1 modulation to a trans¬ 
mitter of the mure elementary 
form will re.sult only in dis¬ 
appointment and waste of 
money to ihe operator, and 
untold grief to tiiose obliged 
to listen to liim. 

A "good" oseiilator-ampli- 
Her arrangement, in our 
ofiinion, consists of a crystal 
oscillator with a plate supply 
of its own. feeding the modu¬ 
lated amplifier (>ithcr through 
.a "buffer" stage or directly, 
it can consist also of a High-C self-excited 
oscillator with a (date .sipitfiy for itself, feeding 
the modulated amplifier through a buffer ’’ stage, 
'the tnansmittor illustrated provides examples of 
these combinations, and their construction, ad¬ 
justment and operation are to be detailed later on. 


One sati.sfactory arrangement .suited for the 
modulation of a l'X-210 is indicated to the left of 
the dotted line in Fig. .‘I. The modulator is a 
F.X*-'250, a tube highly suited for the work. It is 
fed with (iOl) volt.s of d.c. through the speech 
ciioke Ch., and its plate is connected through 
voltage-drop resistor Et and by-pass conden.ser 
r? to the plate of the tube being modulated. The 
grid circuit of the modulator tube is fed from the 
[)late circuit of the ITX-'201-A speech amplifier 
through a high quality audio-frequency trans¬ 
former, the .secondary of which is preferably 


slmnted by a gridleak-type resistor of about 
250,000 ohms. The output of the microphone is 
fed, to the grid (.circuit of the speech amplifier 
through a microphone transformer, several mod¬ 
em types of which are now available. 'The older 
types of modulation transformers, or Ford coils. 



/•7t?, 4. - rffH MODULATION SYSTEM DEtfUiABLE FOR BATIS. 
FAcroHY MODULATION OF A UV-NU-A 
Vh, i — tO-hciifij fir huffier, chukf. 

Ch, J’ — iihhuhni t>r hiuh*‘T, 
rjriri (eoh. 

[{•1 — :ii/til'IU-ithtri rnf-t'l ^ 4 . 

All oihrr C'ji'i'tfstKirnJx a'ith that sitfiihirlu deffiijtmtffi in Fit/, U. 



TUF O>iC[LLAT0F, ‘'BUFFER'' STAGE AND MODT^LATED AMPLIFIER 

He,(if m It yuiiia’oJi' ifCEtiofi, (hfK unit rnn}! ix' 'nsui ii'iih the iroxlnlntar easrein tn provide a Imv- 
poiverrd trnri.s)nit(er. Under the:<r enditinns fix' exrrixr 'tulpiit T'i x'lttU — the punk pmi'er 
(iurimj inmiidatinn,, SO ivaO-?. 


THE Mr>l)TTT.A'lTON APPAHATl.r^; 

The modulator and speech amplifier unit is the 

eond essential section of the phone transmitter. 


are not .satisfactory for this work and if a good 
modern transformer cannot be bought, an e.xcel- 
lent make-shift can be btiill by removing the 
primary of a high-quality audio transformer and 
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inserting in its place about 250 turns of .’iO-gauge 
wire. I’he microphone transformer in the trans¬ 
mitter illustrated is of this typo. The microplione 
is, of course, one of the most important units in 
the whole transmitter. The .speech quality is 
greatly governed and definitely limited by its 
cliaracterLstics. Unfortunately a good double¬ 
button tnicrophotie is a very expensive item and 
one which requires much more careful handling 
than it would ever be likely to get in an amateur 
•station. For the amateur whose aim 


cation between it and the modulator to the point 
where it Ls only necessary to talk aernsa it and in a 
low or possibly normal tone of voice. Across the 
secondary of the microphone transformer is the 
gain control indicated as A’i. It con.sists of a 
200,000-ohm potentiometer, the moving contact 
of which is connected to the speech-amplifier 
grid. In Fig. 4 is shown one pos,sibie arrangement 
of a. modulator suitable for the modulation of 
tubes of greater rating than the UX-210. For 
the modulation of a ^^■-203-A, a 


is to obtain the very best piossible 
voice quality, however, its u.se is 
fjHscntial. Fortunately, there are 
many ordinary hand microtjhones 
which, though not permitting any 
very high .standard of ciuaiity. do 
provide a high degree of intelliei- 
l)ility. 'I'hcy are really quite satis¬ 
factory for the amateur phone 
tran.srmttcr providing they are 
ojterated correct ly. d'ho usual prac¬ 
tice of holding the microphone and 
yelling diroctl.v into it ts quite an ab- 
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lTV^-211 cmild be used with .some 
success. For the modulation of a 
UX-S.52 or a UV-204-A, however, 
the only truly .satisfactory tube 
would be the UV-849. In either of 
these circuits the speech choke .ar¬ 
rangement shown in Fig, 2C could 
be incorporated. 4\'ith a UA'-2.50 
modulatorit isa particularly effective 
arrangement .since, it permit.s tfie 
use of a double •• B-eliminator" filter 
i.^hoko — a unit readily available to 
almost every .amateur. The disad- 
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surd one. The only sane procecliu-e is to suspend va.nt.age of the .single choke of Fig. 2B is that the 
the instrument in a convenient po.sition where it choke tuust pass at least 100 ma. whereas the 
need never bo touched, and to adjust the atn()li!i- (diokes of Fig. 2C need be rated at otiiy half that 
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tlKure. There are many rnoro donhie chokes rated 
at ,"i0 ma. available than single chokes rated at. 
100 ma. 

,.\MPLIPTING AFTER AtOnTJEATION 
Let ns now consider the third possible .section 
of the f.ihone iransmitf er ■— a radio-frerjuency 
povver-arnphfior to amplify the output of the 
(nodulated tube, Huch aiiipiifters, as anyone who 
has tried to operate one will tell you, re(]uire V('ry 
careful handling and are, for the aiuatour, not al¬ 
ways a desirable adjunct. Tubes operated as 


the fiias i.s adjusted so that tlie tube or tubes 
ojierate on the straight pportion of (heir charue- 
teristics. WTien a push-pull linear .stage is used, 
(he bias can be increased to the point where the 
plate current is reduced to xt-ro with no exeiia 
tion. In all considerations of such a.uijiiitier.s, 
Iiowever, it is important to rerneuiber that the 
maximum output is limited by the voltage on 
their plates and (hat because this is constant, the 
normal output iwhen no modulation is taking 
place) must be reduced to the point where the 
Pow(>r is one (Quarter of the niaximurn va.lue. 77,L 



jCm/d, i-J.ttf'r iilP aiiiriifiM !' 

ev iiird hff /-/j*. i;i Hint 

.Hliiirillril, hll Inti f the nlllXfttlnni 
ettteena lutrrefij, 

WUEHE LIXE.VK ,\.MPLIFIKIe. 
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The limitations on the i o‘ 
of linear amplifiers ean be-t 
i.iit explained (,iy referring lo 
(be diagrams of Fig. S. At t 
is shown what i.s eomsidctcil 
the .simplest high-quality 
amateur phone transmitter, 
consisting of a cry.stai n.scil- 
iator exciting a (TX-L’IO 
modulated amplifier. The 
carrier output power of (Ids 
transmitter can be /'l lv.atts 


J. "CLOi'-li-f H" ith' THE OSCILLATOR AXD FIRST AMPLIFIER STACK 

Tl.^ ifs^-iUaior Iijipori'hi't itntn-dR'i 'in n '■'•cp-r of.lrh the sltilP 't/fs, 

Ci'.usUfi opmitinn is tn/iifr posmi.ff Oii piuptjin// t/iR c.i'i/kUiI int.n iipn ftt/rhi.is. in fhi-- 
riifht. foriqrantui ''finn'iirci (he c'.ni unit to one. i ipifi.sUnp of n jAdte. eoil nnh/. '.('he 
>:■>{( shnen in ?//.»« iff fit>{ (he enil (huerlfted umtei' h'iij, 7 (nit, a loxn-ij eiffair u:'hv')i irn.n 
n.jtt'Tn'nrtiH thseorded. 


and, under ihe.se conditions, 
when fully modulated, tlie 
output power will vary be¬ 
tween xero and 3b watts, 
l:> i.s irnlieiited a si.uiiewhat 


radio-frequency amplilitTs after the modulated 
wtutilifkT must operate over the straight jjortion 
(.if their grid-voltage piate-currt.'ut eharaet,eristic 
(•urve.s in just the .satue way as do the audio tubes 
i.pf the broadca.si reeeiver, F'or this reason they are 
termed "linear amplifiers.'’ ,Snmc idea of the i*e- 
<_iuirements for .successful operation t.if a linear 
amplifier can be gained by first ri'memhering.that 
the tube exciting it is having its output modulated 
from r.cov to four times the normal value and that 
distortion will result if the output of the linear 
amplifier canntit go through tlie same extremes. 
This means that the excitation of the amplifier 
mii.st be reduced to the point where its output is 
one quarter of the jjos.sible maximum {lower, 
when the system is not lieiiig modulated, fhe 
antenna current under t he.se conditions will thim 
lie half the ina.xiinnm value. With modulation, 
the pjower of the modulated tube goes from zero 
to four times normal, (he excitation of fhe linear 
ampiifier does the same, the antenna power ai.so. 
If a single tube or tubes in parallel are used in the 
linear stage, the bias rnu.st be adjusted so that the 
plate current is the same with ami without ex¬ 
citation, which is Just another way of sttying that 


■similar fratismitter operating 
with a self-excired osi.'illator Ist.ilatt'd from 
the modulated amplifier by a ‘•hufft'r’' .stage. 
The ttarrier and (leak jiower output in this 
case 1.S fhe .same a.s at .1, In diagram C it ( air 
of ti.X-210 tubes iiave been added as lim.'ir 
amplifier.s and, since tiieir ontjmt is limited by 
their fixed plate voltage to In watts, the carrier is 
adjusted to 3.7 watts in onler to [icrniit the four- 
times increase on the moiluliifion peaks. Alisniii 
as it may -at first seem, the imKhilat.cd power out • 
put of the fraiismitter has bieen cut in half by tbe 
:iiiilitii.in of (lie two outjiut amplifier tubes! in 
order to nbitain the .same etTectiv'c (lower out[iut 
as the transmitter A or B four rjX-210',s would 
have to be u.scd in the linear amplifier. In oia- 
gratn D the output tubes are two tnoduliitcd 
LtX-210 amplifiers. In this tt'ansiriitKT the carrier 
(lower can he 1.7 watts and the (leak output tlur- 
iiig inodulatioM tiO watts — a hefty tr.ansmiitcr 
a.s amateur phone .statiotis go. If a, [iX-Soa tube 
were added to this arrangement as a litiear am- 
pHlier the (leak power wottid then be 7.7 watts - 
an increase of just i.o watts. The tran.smitTcr In¬ 
dicated at B i.s fhe apparatus of diagram B feeii- 
ing a iinear amplifier Consisting of two rX-t.72 
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tiibcH in pii.flt-piill. A single nX-210 modiilatotl 
.(.rnfiliripr sf-rvc.s to exeite the trX-H52s and the in- 
erease in power provided by them is I2(t watts - ■ 
one instance in wMch the use of a linear amplifier 
would bo justihed. This arrangement is exactly 
that used in the transmitter built to provide ex¬ 
amples of the applications of these methods and 
illustrated on those pages. 

It .should he pointed out that in no in.stance are 
Screen-grid tubes specified as linear amplifiers. The 
1 yposat present availableare unsiiited for the work. 

Arrangement A' of Fig. 5 is one suited for 
operation from a |)late supply tif about ItlOQ 
volts. Though the IIV'-211 i.s a good modulator 
tube, its jiuwer rating is not sufficiently .above 
that of the ttV-20d-A to (lermit satisfaeiory 
lOO'X-, modulation. The arrangement (lussibly 
would not be a very effeetivo 
one. Diagrams O and H rep¬ 
resent two transmitters in 
which the output tube i.s a 
lTV-‘204-A. At tf the 2.50-watt 
lube is ofierai.od as a linear 
riiTiiiliiier and without modtt- 
lation its output is adjusted 
to 02 watts. The peak power 
‘luring eompicto modulation, 
is 2.5(j watts. .A f.rWSli) (a 
tube de.signed for use as a 
modulator I is employed in 
arrangement fl to modulate 
the 2.50-watter. In this iu- 
.-itanee the earrieroutput could 
lilt 2.50 watts and the |x.‘ak 
output during modulation not 
a watt less than lOOO. 4\‘hat 
a snoi.ity amateur phono that 
would be! 

The transmitter illu.strated, 

;ts we have rnentiofied at 
several jioints, is that de- 
■■^igned and built to provide 
examples of the application 
of the methods under discus¬ 
sion. It vma ruit il('xignt:d u'ilh the Idea that it ivnaht 
t i'cr he dapUentei hii the aiiialeiir. It was arranged 
and built in its present elaborate form in order to 
incorporate in the one transmitter as many of the 
features coiLsidercd desirable as was possible. A 
close sitifly of its constructional details together 
with the diagrams of Fig, 5 shottid enable the 
atnateur to (dan and build a rran.smitter suited 
to his own requirements. Then, a study of the 
tuning methods — to be covered later — should 
make it at least reasonably possible for him to 
adjust satisfactorily the transmitter he has built, 
irre.spoctive of how much it differs from the oitt- 
fit illustrated. 

THE COMPLETE OTTTFTT DETAILED 

'fhe transmitter consists of the throe seetions 
mentioned; the oscillator, “buffer” amplifier and 


modulated amplifier a.s one unit: the modulator 
and speech anifilifier as another unit; the push- 
piili linear amplifier yet another. 

'The separate illustration of the three-tube 
radio-frequency unit provides some idea of its 
lay-out. I’ho clo.se-up gives an tinpression of the 
constructional methods used in it. 'rhese view.s 
may well be studied in conjunction with the 
circuit diagram of Fig. ti. In the closc-up vteiv the 
oscillator is in the right foreground, it consists 
of a liX-112 tube arranged in a titncd-plato 
circuit in such a manner that it can bo (.-hanged 
ov(-r to crystal-control merely by plugging the 
(■ry.st.al into the sockets A, F and removing the 
.grid coil .bi. In the illustration the grid coil can 
bn seeti at the bottom of the bakelifo tube ott 
which the coils are wound. By turning the coil 


upside dowm the plate coil plugs into the .sanie 
.sockets as before but the grid coil extends above 
it, di.sconnected, .i better scheme is to remove the 
.sclf-excitcd coil entirely, replacing LI by a 
separate and larger coil for crystal work. The 
af iparatus of this oscillator unit is motmtod on a 
copper plate over which a shield is fitted. Holes in 
the aide of the shield permit the crystal to bo 
t-'lugged into position from outside. As in the case 
of other .apparatus built under the .4.H.K.L. 
Technical Development Program, the practice 
lias been followed of keeping all radio-frequency 
leads abo ve the ba.se-board and of piermitting no 
wires to go beneath unless they have first lieen 
by-passed above. In addition, the method of 
mounting units on or from other units has been 
followed as in previous instances, so permitting 
the elimination of many wires and the .shortening 
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of others. In this oscillator, for instance, the total 
length of radio-frequency leads probably does not 
exceed six inches. The feeder lead to the •‘ buffer ’ 
tube is run through a piece of e s’' copjjer tithe 
connected to the .shield, the idea being to reduce 
the capacity between the grid and plate circuits 
external to the screen-grid amplifier to the lowe.st 
ftossible value. The "btiff'er'’ tuiic is a iJX-Sii.5, 
iJeai for the pitrpose on account of the pos.sibility 
of operating it without neutralization, It can be 
replaced, however, by a neutralized 1*X-2I0. 
In this particular transmitter the,se first two tubes 
are operated at the s.*juio frequency as tlie output 
lubes but if do,sired t hey could bo operated at lialf 
the output frequency, the ••iuiffer'’ frequency- 
(loubiing into the modulated amplifier, 'i'he 
modulated tube, though, siiould operate at the 
output frequency .since frequency-doubling into 
a linear amplifier would not be sati.sfactory. 
Screen-grid voltage for the UX-8(i.5 is obtained 
from the plate .supply through a •2o,000-ohm 
resistor. 

The output circuit of the .screen-grid amplifier 
is similar to the usual arrangement, .an enamel- 
wire space-wound inductance /..» being used, 
.rhe neutralizing coil /.' is wound on a small 
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piece of tubing inserted in the bottom of the 
.former on which LS is wound, .'since it i.s not 
larryiiig a. heavy radio-frequency current it is 
■wound with gauge wire. 

The li.X-210 modulated amplifier is arranged 
imieh as If it were a .'lO-watter ou account of the 
high peak voitage.s which it and its circuits must 
withstand. The ci,indcnser of it.s tank is of the 
double-sj.)aced transmitting type and all fixed 
emidensers are of high voltage rating, 'f’ho neu¬ 
tralizing condenser, to lie seen mounted im¬ 
mediately above the plate tank (;onden.ser. i.s a 
double-spaced midget condenser originally of'd?. 
jilate.s. 

The provision of meters for this unit was made 
with the idea of facilitating the tuning adjust- 
luents. .4. voltmeter is included for the (ilarnent 
circuit, of course, but one plate milliammeter is 
made to serve for all three tubes by cotmeeiing 
it to a phone plug and arranging a phone jack in 
the plate circuit of each tube in the manner shown 
in Fig. 7. By conneciing the leaves of the jacks in 
this 'way the filate circuit is never opened irre- 


.'(lective of the position of the plug. In addition to 
the plug, a small piece of bakelite rod fitted with a 
knob is provided. This gadget i.s inserted in the 
jack of the lJX-210 plate circuit, di.sconnecting it.s 
plate supply for the purpose of neutralizing. The 
meters, the jacks and this gadget can be .seen on 
the sloping panel at the rear center of the unit. 

'The bias-battery ]ead.s to the three tubes, the 
plate-supply lead to the o.scillator, and its fila¬ 
ment siqiply are connected by mea:n,s of a battery 
cable and plug, the socket for which can be .seen 
at the right rear of the ba,se-board in the close-up 
view. The liigh-voltage and filament leads to the 
two amplifiers arc connected to Fahnestock clips 
oil the rear edge of the base, 

rut; <'(.iMSTOTjrTroM' of the modulator 

rhe .second unit of the transmitter is the 
modulator system, iliu.strated separately. It 
comprises the microphone transformer, speech 
amplifier, coupling transformer to the UX-‘2.50 
modulator, double speech choke, oscillator plate- 
voltage drop resistor and by-pass condenser, and 
a milliammeter for the modulator plate circuit, 
in the case of this unit all battery leads are Ooti- 
ueeted by means of a t:ia.ttcry cable aiKi plug. 
.From the general view of the complete trans¬ 
mitter it can ho soon, that the modulator unit sits 
Olid to om.i with the radio-frequeney unit, the 
parts lieing disposed just as indieated in the 
circuit diagratii. The aiuiio frequency enters from 
one end of the affair, the radio frequency from tho 
other; they meet in the middle where modulation 
is effected, and the result is a phone transmitt er of 
80 watts fieak output with a high .standard of 
j.ierformanoo. When operated in this manner the 
coil Im is, of course, rhe antenna coil, while Clti 
is the antenna liming condenser-. 

The third unit, the vertical .seetiori. i.s the push- 
■f lull linear amplifier which can be excited from tiio 
modulaied output of the ITX-210. In tho g;enerai 
view it sit.s irnmediareiy behind the modulated 
TX-210, but there i,s no particular rea.S(.)!i why it 
should not bo mounted on the wall near the 
antenna leads or in any other convenient place 
in t.lie .station away from the three-tube radio- 
frequency unit. The .same iioids good, of course, 
for the modulator unit. It could be mounted in 
relatiori to the re.st of the tran.srnitter at atiy place 
which would permit the two interconnecting 
liigh-voltage leads to be run conveniently. 

'I’he two TTX-S.52 tubes (.if the linear amplifiers 
.are mounted bottom uppermost .so that the grid 
leads are convenient to the output of the modu¬ 
lated ttibe. 'I'he two leads from the •‘anterina 
coil" of the IJX~2I0 a.re clifipcd acro.ss a few turns 
of the inductance L'i to provide a eoupiling link, 
the adjustment of the turns at both end.s of this 
link being used, in addition to adjustment of the 
coupling of L6 and l/t, in order to jirovide varia¬ 
tion of grid excitation, L7, together with the large 
variable condenser ('//, forms a lligh-tJ grid 
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circuit for the linear amplifier iiibet;. Aside from 
its use in coupling; the lJX-210 to the UX-s."i2s, 
tliis I'irisuit serves in reducing the luicmonic 
euntent of the excitation power and in geiierai 
iinprovGS the operation of the linear aiuplificr 
stage. The resistances Hd in the grid leads have 
an important function in avoiding parasitic 
oscillation of the auipliUers, while the resi.stor 
/)’? serves an equally important purpose iti [iro- 
viding control of the excitation and in reducing 
distortion in the push-pull stage. 'Fhcse resistors 
will bo given further considcratiou in discussing 
adjustment. 

d'he output tank timing condenser is that 
iiiomitcd between the two tubes. Above it is (he 
tank inductance and the two antenna eoils. The 
inverted IT-shape tubing over the inductance is 
(lot, as might be supposed, a iiandle to aid in 
removing the eoil. It is the comieeLiug link be- 
Iween the two sections of antenna coil, these 
being mounted, incidentally, from the supporting 
framework of the rank inductance. .Since the outer 
eTid.s of file antenna coils are couuected to the 
condensers by flexible lends, the colls can be 
rotated through an apjireciablo arc for the varia¬ 
tion of antenna coupling. 

'rhe two neutralizing condensers of this unit are 
mounted at the rear of the paut'l and are coti- 
trollcd b.v two extension shaft.s, the knobs on 
Tvhich can be seen immediately under the plate 
leads of the lJX-sr)2s, A filament voltmeter, plate 
miUianimeter and two aritenna-eiirrent meters 
comprise the meter equipment of this unit. 

TUB TONINO eBOL'liSS 

And now we must discuss tuning and adjust¬ 
ment., in the telegraph transmitter an important, 
luisiness but in the phone transmitter a delicate 
[irocceding requiring the most profound attention 
to detail. 

tVith everything in operating corn.lition the 
oscillator should first be given consideration. If it 
is to be run as a self-excited oscillator t he grid and 
plate coils should be proportioned .so as to give 
steady oscillation with about 8 nia. of plate cur¬ 
rent when operating from a 135-volt plate supply. 
With either a self-excited or crystal-controlled 
o.scillator this voltage should provide amfile 
output to excite the "buffer” tube, though if a 
cry.stal but no ” buffer " is used it is certain that a 
‘‘[lower” crystal with about 4011 volts on the 
plate of the tube will be necessary for full exci¬ 
tation of the modulated amplifier, 'fhe ‘‘buffer” 
stage is, for this reason, serving the added useful 
[lurpose of permitting low oscillator power and 
convenient operation from a separate plate supply. 
In the case of this particular tran.smitter the 
oscillator is driven from the lo5-volt receiver 
‘‘H” battery but there is no reason why a ‘‘B- 
eliminator” (the r3.5-voit type of which is almost 
a glut on the market ! could not be used with 
similar satisfaction. When the tube i.s running as a 
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seif-excited o.scillator the “bias” lead i.s run 
through a 10,000-ohm gridleak to the negative 
filament lead. For crystal operation 22 Id volts of 
bias lias been found effective. 

In checking the oscillator operation, and for 
fhat matter the operation of any section of the 
tran.smitter, it is almost es.sential to use a “ tuning 
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(-X-Sd.-i! (ube^ in fjn inveiif'd pusiiion art- ant'd. 

The tji'id firciiit tyuifitfieHt in iindfraeafh thftn, the 
(date aod nnfenna earn(lotientn ahofe, Th.oHoh orranutd 
ht i>i>frnte behind the hnt other neetiontf uf the trnnn^ 
itiitter, thin unit could he operated in any coni'enient 
iiX'otittn in the radio raa/fi and fed iiirotpjh u two-v.-ete 
tTi.iiinintniiiim line. 

lamp” consisting of a flasii-lamp bulb counected 
in series with two or three turns of wire. These 
turns, of course, are coupled loosely to the partic¬ 
ular tank coil under examination to determine 
the [iresenoe and ap|)roximate amplitude of radio- 
frequency current iu the circuit. The tuning of the 
oscillator, crystal or ,self-exeited, is greatly facili¬ 
tated by the use of this lamp. 

Once the o.scillator has been caused to run 
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steadily on the required frequency the j)iate 
voltage is applied to the plate of the screen-grid 
"buffer” tube with the grid bias at about 136 
volts if the plate voltage is of the order of 600. 
When the oscillator is switched off the plate 
current of this tube should be brought approxi¬ 
mately to zero by adjustment of the grid bias. 
When the oscillator is switched on this plate 
current should rise to al)oat 20 ma. With the bias 
of the tube adjusted to the point where no plate 
f-urrenr flows when there is no grid excitation 
(termed the “cut-off” point) the tube operates on 
the lower end of its grid-voltage plate-current 
cvirvc and is said to be riitining as a Class B ampli- 
ticr. With the aid of the tuning lamp it should 
now be po.ssible to tune the plate lank of the 
1 X-sfi.5 without difficulty and proceed to the 
iiputralizaiion of the l''X-210. I'his iirocess is 
aeciirnpiished, as nstial, with the plate supply to 
the l'X-210 di.sconnccted. First the tuning lamp 
is coupled tightly to the nX-210 plate tank and 
with the neutralizing eondenser set at zero the 
tank tuning conflenser is rotated until the tuning 
lamp lights. The light may light only dimly and 
it i.s jiecessary to search for the resitnance spot 
with considerable care, ('nee it has been found the 
neutralizing tjoiidenser should be adjusted in 
steps It, he t.ank condenser being readju.sted each 
limei until the jtoint i,s found where no radio 
frequency can be detected by the tuning lamp in 
t ho 1 'X-210 plate tank, it is well then to continue 
the rotation of the neutralizing eondenser until 
(he point is reached where tnirrent is again de¬ 
tected. In this way it is pos.sihle to find a setting 
for the netrtralizing condenser midway between 
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(joint (where plate current ceases), 'Phis probably 
will be of the order of 112M volts. Sow IhU I'ltlue 
(if bins should he doubled. In other words, it should 
he increased to 22.5 volts under these condition,s. 
This, means that the excitation arriving from the 
UX-S6.6 win have to swing the grid of the ’(.fX-210 
112 volts before any plate current flows at all, 
and much further than that if the plate current 
Is to be driven up to the normal value. In short, 
the grid of the modulated amplifier must be 
jirovided with a relatively terrific sock by the 

(-■receding tube-.the rea.son why a "power” 

crystal is advisable if it is to excite the U,X-210 
directly. When otjerating with the bias far beyond 
the "cut-off ” [lomt, the amplifier is .'■aid to be 
.running as a Class C amplifier. hen so operated 
the efficiency of the amplifier is very high and the 
■ mtput power varies as the square of the (ilatc 
voltage within certain limits — the condition 
iiece.ssary for modulation free from distortion. 

If the |fX-210 is to be used to operate directly 
into the antenna, attention can now be directed 
to the modulator section. With 135 volts on the 
fiiatc of the .speech amplifier, sati.sfactory opera¬ 
tion .shot-ild be obtained with tf volts of grid bias. 
If pos.sible a. low-reading milliammeter should be 
connected in its piato circuit, however, to make 
certain that no plate current fluctuation is caused 
when the microjihone is spoken into. 'I'he same 
■should hold good with the modulator. With fillO 
volts on the ifiate of this tube the correct bias 
will he of the order of 112.!$ volts, ITider these 
conditions the plate current will hold steadily at 
.j() or 60 ma., when modulation is taking place. 
Should it fiuoTuate. further grid bias adjustments 
sliould be made. 



Fia. X. — A AixbLb-rrni; uxEAr; ampuptei? 

A .-Fid iHirii! ttint t'hf- fxt'-f f i T-...'''.t-.i, I '-\f nf( 

"'HI be ibf bf.-i rfif't ‘iiniilariii <iion s ■.nH, iho 

i;.T'V ‘.‘J f'oii.iH}H'J •'te'ifi/nifS. f C, This. (‘(Slid hi uujns. 


the fioiut where the current went out and the 
(lokit where it oamc back, Xeutraliziug, when one 
has had a little practice, is .surprisingly .simiile 
.and it is soon found that there is no tu-ed to get 
.ftlarrned abotit the possibility of ,self-osciilation 
even in a transmitter (tf this type in which there 
arc .six circuits all timed to the .same fricquenoy! 

I.iRAs'nC BTASINC! 

With the oscillator switched off, the l.iias of 
the UX-210 should bo adjusted to the "curioff” 


..U, this .stage the antenna may be con¬ 
nected and the coupling and tuning ad- 
,i listed to give maximum antenna current, 
.irljiistment of the gain control and talk- 
.ing (lo.sition is tiow npcc,s.sary in order to 
obtain ,spee(.'h input to the modulator 
not great.cr than that necessary to give 
full modulation on the ioude.sr tonc.s. The 
correct adjustme.nt is quite difficult to 
judge liut there are three methods of 
gaining an a()proximale idea. The first 
j.s to hum a <!i:in.staui note near the 
microphone and ailjust the gain control 
until the autenna current increases l)y 
about 2.5' ;, of ir,s normal vali.ic. (?om- 
pleto modulation pwobably is then taking place, 
.another cheek, probably a very approximate oue, 
is TO listen to the output of the trail,sfiiitfer with 
a crystal monitor — a rig which should be avail- 
■able in every amateur phone station, It may 
(■(.■nsi.st of nothing more than a. imnk of, say. 
rwenty turns of wire (.•oimected in series with a 
fixed crystal detector and a pair of head phones. 
With ;m a.ssistant talking near the rniorophone 
an excellent idea of the voice quality can he ob¬ 
tained bv holding the coil of the monitor near an 
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;i.titonna lead. Then, the gain eontrol and the talk¬ 
ing po.sition can be varied untii the point is reaeheii 
where notici^alile distortion eau first he dete<‘led. 
The third possible l•lleek Is to listen to the trans¬ 
mission in an ordinary oseillating monitor in order 
to observe by just, how much tlie carrier is being 
hacked up by the speech. This probably is the 
most aiiproximate check of all. 

'I’he checking of possible frequency flutter can, 
however, be made splendidly with tlie oscillating 
tiionitor. With the carrier tuned to zero-beat the 
quality of tlie .speech should be just as free from 
distortion a.s in a non-o.seillating receiver. This 
i-heck also can be- made splendidly by an observ¬ 
ing station. And, while w'e’re on the subject, try 
t titling your receiver in an oscillating tondition 
to zero-beat with a few amateur phones. Observe 
just how’ searee are the phones, not erystal- 
eoritrolled, which are intelligible under these 
conditions. 

TTTNIMU A UINE.yii STACK 

'Phe adjustment of a linear amplifier may now 
be considered. The primary adjustment is that of 
grid bia.s. Wrth an ajupiificr of thi.s t>'pe if should 
be adjusted to the point w'here the plate current is 
the same irrespective of whether e.vritation i.s 
applied or not. This, however, is presupposing 
that the exeitation has been aiJjusted. and for 
this reason the best scheme is probably to adjust 
the excitation to give the normal plate ctirrent of 
the tube. Then, without paying particular atten¬ 
tion to the plate current, the exeitation is in¬ 
creased by tiie means already mentioned until 
fhe point is reached where further increase in 
excitation docs not increase the antenna eurrent. 
Then the exeitation should be reduced by de¬ 
creasing the resistance of h'T until the antenna 
current ts half the maximum value. At tlil.s .stage 
slight adjustment of bias may be made to hold the 
(tlate ciirrent constant with and without grid 
excitation. 

ITnder these conditions the tube will be oper¬ 
ating as a linear amplifier, with its output at oue- 
quartor normal power but ready to be pushed up 
to full power when the excUing tube is fully 
modulated. 

The adjustment of a push-[)ull stage differs in 
that the grid bias is adjusted to the cut-off point 
when no oxcit,ation is applied. Then the excitation 
i.s brought to the adjustment w'here half maximum 
antenna current is obtained, as before. 

It might be mentioned that variation of the 
coupLing of LO.LS and of the re.sistor H7 upsets 
the tuning of both the tanks Lo-Ci and LT-Ctt. 
'I'he condensers ('7 and Ctl therefore require 
constant readjustment. 

Neutralizing of the linear amplifier is c.arried 
out in just the same manner as in the case of any 
other amplifier. In the case of the push-pull stage 
the two neutralizing condensers are varied to¬ 
gether. 


Antenna coupling i.s another important adjust¬ 
ment. Reduction of the coupling below the point 
of tna.ximum antenna current usually is desirable 
for phone work. 

'I’he transmitter is, of course, an excellent code 
transmitter when .suitably .adjusted for that 
work. When the is used as the output 

tube if is only necessary to provide some good 
.standard kox-itig system to convcTt it for tele¬ 
graphing. 'Iho linear amplifier, however, when ad- 
ju.sted correctly for (thone is not adjasted for the 
lic.st performance on code. In the case of the push- 
pull amplifier if is uece.s.sary to ciit out the resistor 
R7 in order to get full excitation and maximum 
.antenna current. U hen a single linear amplifier 
lube i,s used it is advisable to increase the bias to 
somewhere near the eut-olf point in addition to 
increasing the excitation. 

Vt:,S, IT FEHFOKM,S 

Perhaps it would be as well to mention that the 
phone, provided in this artiele to illustrate the 
application of the ideas treated, really has 
worked. It has been on the air only three 
nights since it came out of the f.laboratory —'Otm 
night with the tTX-21() as the output tube, and 
fwo nights with the l,JX-S.")2.s feeding the an¬ 
tenna. ( Inly stations in the Eastern States were 
heard but all that were ealied were worked. Ke- 
ports of the audibility of the .signals tvith the 
UX-2I0 output varied from (tSAd to QyA.5 and 
several were to the effect that they were the loud- 
e.st phone signals on the air. In all cases the voice 
quality W'as reported as being excellent. With the 
linear amplifier in, operation the rejjorts were 
slightly more flattering. At the s.ame time we 
must mention that we overheard one amateur 
tell another that he sounded like a broadcasting 
.station. V\'’e couldn’t help thinking what a horri¬ 
ble iiroadcasting station that must have been. 
W'o knew then that we would have to discount 
lieavily the reports we liad been receiving. 

We feel that even with all tiiesc word,? this is a 
pitifully incompictc treatment of the subject ami 
we know that contributors to QST can make al- 
tnost limitless additions —• possibly subtrac¬ 
tions. We do feel, however, that somewhere in the 
treatment lie at, !ea.st .some partial remedies for 
the unfortunate e|)idcmic of vocal afflictions 
with which the amateur phone game has for so 
long been cursed. Here are the key thoughts: 

i'l l The strength of phone signals is dependent 
not upon the antenna power of the transmitter 
but upon the variation of it. 

(2) With modem systems .this variation can be 
carried to the 100% mark on the modulation 
peaks. A relatively enormous gain in the effec¬ 
tiveness of a transmitter is therefore possible 
wnthoiit the necessity of power supplies or tubes 
of liigher power rating. 

{Ml High modulation percentages, however, go 

hand in hand with drastic voltage variations on 
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the tube being modulated. This, in turn, <|iolls 
frequency flutter or frequency modulation unless 
the tube generating the carrier frequency is well 
isolated eiectrioallv from the tube being modu¬ 
lated. 

i4) 8oni(! .such isolation of the oscillator or the 
use of crystal-control becomes of the greatest ira- 
jiortancp, since frequency flutter definitely and 
grearly increases distortion between the trans- 
iriittcr and receiver, even if the modulation is 
jiiTfeet. 

For this reason, with any transmitter in 
wiiieh the oscillator is modulated (and to .some 
I 'ctent with transmitters of the oscillator-anipli- 
tier typo) the speech quality obtained in a monitor 
in the station is not nocos-sarily sitnilar to the 
sijoech quality observed at a di.stanee. 

11)1 It must be remembered that a good phone 
jransmittor is quite a different animal from the 
I'ode transmitter. The tubes, their voltages Hiid 
(heir circuit.s all require treatmeut differing 
radieally from telegraph practice. 


i7) The .speech quality can be no better than 
that put out by the tnierophone. tiood micro¬ 
phones are expensive but the cheap ones are often 
satisfactory providing they are .spoken into in the 
eorreet manner. 

(S) f lood amateur phone fransniittcrs may ap¬ 
pear expensive. If. however, expense is considered 
in relation to the signals produced in distant re¬ 
ceivers they re|ire.seiit, in conipari.son with aver¬ 
age fire.sent-day phones, far greater value for the 
amateiu' s money. 

Midwest Division Convention 

May lOth-ilth at Ames, Iowa 

T he Campus Radio Club of Iowa .State 
College is again sponsoring this year's an- 
tiiial convention, and if experience is a good 
teacher those attending will feel well repaid for 
making the trip. 

vn pngr SS) 



V WORD FROM 


PRESIDENT OF THE AMERICAN RADIO REI.AT LEAGUE AND 
OF THE INTERNATIONAL AMATEUR RADIO UNION 


Being an Amateur 


O XE of (he things that every one of us A.R.R.L. people enjoy is being an amateur. 
! have pondered often as to the why of this. It is not easy to explain. There may 
he ju.st a i.oucli of the heroic in it, ;tnd every one of us with red blood in him likes 
the hero bu.sine,s« to a certain cNtent. 

W e work late info the night, we .study and we defy failure, and we .spend time and money 
with no idea whatsoever of gaining any tinaneiai reward. In public emergencies we are 
.•rany to .sit at our .sets day .and night on end, dropping our personal aff‘air,s {'uftrely. The 
thought of getting pay for it is abhorrent, t lur reward is that kick that comes from stn-cess- 
fiiUy achieving an extremely diftieult and worth-while result. 

I always think of .8ir isaac Newton when 1 get to mulling over thi.s s.mateur rnatlor. He 
was a real one. His job was f ho chair of mathematics at Cambridge in England. He got paid 
for that. But when it eaiue to astronomy, optics, aeon,sties and phy.sics generally, where ho 
profoundly advanced scientific knowledge, he did not get a jienny, because he wa.s a dyed- 
in-the-wool amateiu'. 

Xew’ton completely tmtsTripped his professional coniemporaries in solving the great 
.scientitic questions of his day. Ho dedneed the law of gravitation and its important sub-laws 
with real "hay-wire” equipment, He made the profe.ssionals follow where he led. He makes 
mo proud of being an amateur. 

Docs it make you think of those '•usele.ss” .short wave.s that tvero handed out to ns 
amateurs oiiee upon a time? 
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A General Purpose Audio-Frequency 
Power Amplifier 

By James J. Lamb* 


T he number of inquiries m^lvod by the 
Technical Information iScrvicc requost- 
ing design and ooiistnictional data on 
audio-frequency arnpliliers of liigh gain 
and power output is evidence of a considerable 
interest in this typo of equipment on the part i.if 
the amateur fraternity. Motivated 
by t his apparent demand for infor¬ 
mation on such equipment the a.n- 
()lifipr and associated apparatus 
dcscril)ed herewith have been lie- 
wigned and constructed, the units 
being so correlated as to bo adapt¬ 
able to a number of usc.s. 'I’he 
utility ranges from service as tiie 
audio-frequency input for a phone 
transmitter to that of furuislii ig 
the musical score for the iiome or 
.small theatre motion picture. : a 
matter of humorous interest, the 
thing may be made to furnisli a 
variety of sound effects as well, 
since l)y making the fU’opcr mis- 
adjustments the amplincr is ca- 
jiable of generating the weirdest of 
wails; the rattle of machine guns 
or the roar of almost any typo of 
.'lirplane motor. Although fliese 
proper misadjustmeiits cannot be 
detinitely spec! tied it is very prob¬ 
able that the constructor will 
bump itdo a sutficieut number of 
them to satisfy the most discrim¬ 
inating lover of racket before fie 
gets everything atiout the rig 
properly adjusted. Before going 
into the details of the design and 
construction of the amplifier, 
power supply and phonograph 
units illustrated, it might be well 
(o cotisider the features of such 
equipment necessary for the various purposes to 
which the devices are intended. 

THE AMPUFIER 

The first consideration is, of course, the amount, 
of undLstorted power output required, 'this 
consideration must be determined by the amount 
of eoverage necessary in the case of public ad- 
firess or theatre use, the pow'er being specified wdth 
relation to the seating capacity of t he auditorium. 
This method of determining power requirement 

'rochaical lut'ormat ion Service, A.H.K.L. 


must of ui'ccssity be ('xtremely aiiproxinuite, 
.since tiiero will exist a wide variation in the 
absorption losses, echo effects and the like witii 
different auditoriums. 'The following specifica¬ 
tions may, however, bo taken as of a conservative 
nature. For home use itn.i .ciudl mciitoriunis 


accommodating audiences of a few hundred, nut 
more than two watts of undistorted output should 
be required. This degree of output is obtainable 
with a (Miwer stage utilizing two UX-171-A tubes 
in a push-pull circuit or from one trX-250 tube 
with 350 volt.s on its plate. B’or auditoriums 
.seating up to 10(K) persons, four or five watts are 
ample and this power is obtainable from one 
’CJX-250 tube operating wdth a plate voltage of 
4.50. For auditoriums seating 2(XK) to 2.500 persons 
ten watts will serve and this order of power may 
be realized with an output stage utilizing two 



TflE COMBINED DOUBLE lOIONOait.i Dll, .IM 10,11' llilt .iXD 
POWER tiCPPLY 
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l’X-260 tubes in a push-pull arrangement, their 
plate voltage being 4.50. For outdoor use. the 
latter combination i.s capable (tf delivering in¬ 
telligible speech to atidiences of as liigh as 10.000. 

Having decided upon the (.)Ower output desira- 
t)lc for the fturpose. the next .step is to determine 
the amount <if voltage ainplificaiion which must 
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erophone transformer i.s almost as ditBeuit of 
specification, since there are microphones and 
ifiicrophones. It may vary from much less to con- 
•siderably more than the voltage obtainable from 
the receiving set detector output, circuit. With 
The magnetic phonograph pick-up things are more 
s.ati.sfaetory, and the output may be given as 1 to 


volt a.,s the signal input 
voltage applied to the grid 
circuit of the first ainpli- 
i.ler and assuming tubes 
having an amplification 
factor of 'S. one stage of 
transformer-coupled ain- 
(flification should precede 
the (lower stage of the 
two-watt output variety 
and two stages should 
precede the (lowcr stage 
in amplifiers of the flve- 
a.nd ten-watt output, in 
any fa.se the input must 
be tirovided with a gain 
criotrol to limit the input 
voltage to a jioint below 
that where exee.s-sivc volt¬ 
age swing reaches the 
.grid.s and <‘auses distor¬ 
tion. 

'.rubes of the tiY-227 
type are most stiirable for 
the voltage amplification 
.stages when a.e. filament 
supply is 1.0 be used, as 
they operate with a. niini- 
inurn of hum. are non- 
micro phonic and their 
characteristics are such as 
to permit their use in con¬ 
junction wfithstandard au¬ 
dio frequency tran.sform- 
ors. Where d.c. idament 


precede the power stage in c.irder that it ni.ay 
receive the grid .swing necessary to permit 
realization of the full available power output in 
its (date circuit, in figuring the voltage ampLifica- 
tion required, con.sideration mt.ist be given to the 
signal voltage which is to be impressed on the 
atnplifier input, and this involves the source of 
the .signal. 

Possible signal sources are ( he detector output 
of a radio receiver, the sec(.)ndary of a modulation 
transformer operating in conjunction with a 
inicroplione and the output of an electro-magnetic 
i.ihonograph pick-up. It is obvious that the volt¬ 
age realizable at the input of the first amplifier 
tube from the output of a detector tube will be 
siiiiject to variation between very wide limits, 
.iind any definite voltage must be s[iecified vith 
f‘ros.sed fingers, Cro.ssing fingers, we hazard ]i 
volt. 'The voltage across the secondary of a mi- 


suitply is to be used the IbK-iri-.i type of rube 
is recommended for the voltage Bmplification 
stages. In three-stage .amplifiers which are to be 
operated at the “wide open” position it is sug¬ 
gested that the .second stage be of the push-pull 
type a,s well a.s the final stage, since the ()os.si- 
Wiity of distortion restiiting from overloading of 
the second stage will thereby be ri'duced. It 
must be retuembered that wlfile the final push- 
pull stage may be over-loaded to .some extent 
without the introduction of serious distortion, it. 
cannot correct f(.)r distortion introduced iti a. 
preceding stage. 

With an iflea of the power output s.nd gain 
required in mind, the constructor is ready to 
proceed with the design of the amplifier, '.rhe 
ehoiee i.if equipment should not prove :i.t all 
(..iitficult in view of the fact that there .are now 
.available so many high quality types and makes 
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(if components of specified characteristics. 1 'his 
is particularly true of inter-,stage coupling devices, 
those u.sed in the amplifier illustrated being typi¬ 
cal. The precautions to be observed in this con¬ 
nection are that the units have a good 
Hat frequency characteristic curve over 
the musical range of frequencies, that 
the primary windings have sufficient 
current carrying capacity to aeeomrno- 
datc the plate current being drawn by 
the ttibes and that the (•ore.s do not be¬ 
come saturated at this value of current 
through the primaries. In the case of 
the plate eircuit of a push-pull stage 
the tatter consideration is, of cour.se, 
eliminated; the r-iurent flows through 
the two sections of the primary winding 
iu oppo.site directions and the flux clue 
to d.c. plate current is therefore ;'cro — 
providing the two section.s are balanced. 

Such features as are conducive to the 
maiiitenance of high quality of repro¬ 
duction aud to the elimination of ob¬ 
jectionable hum should beiucorporated. 
and the location of the various parts 
with respect to eaih other .shotdd be 
such as to make the length of connec¬ 
tions carrying audio-frequency current. 

.short and they should he -as widely 
separated from each other as posttible. 

The latter is particidariy important in 


form of Frost jthone-eord tip jack.s, a.s are also the 
output and po.sitive high-voltage terminals. These 
are used solely in the interest of the convenience 
they lend sucli an experimental layout and biud- 



THE EOWER HI PPLY 

This illusIrnTfs ihe '[i intiqeiiu ni. of the finiptiitoi ns pirirpit froin the reor. 
t-'mi-rr arift fdaiTicnt transfoemets are at the txtrerne left, the rheostat in 
tt<e. J.ti heater rire-Hlt heino beside the f lament transformer for these tubes., 
t'.-ufo (eft to rioht, the .sSf reetifier (v.be.s, jitter find panel mrrnint/ the 
■ oltnae-dirider resistors are next in order. The Viurley cable and posUire 


hioh-rnttape leires 


abieh taocther, 


the grid and plate circuit wiring. A.c. filament 
connections should be run as twi.sted pairs and 
if posisible allow frequency and d.c. power wiring 
shoijld be cabled. 

The amplifier illustrated in the jthotographs 
is wired in accordance with the circuit diagram of 
Fig. 1. It consists of three transformer-coupled 
siages, the input heiug either microphone. 



iMPLIFTER 
u e.iutroi and sudfeh t 


77 //? mwEn 

The panel at (he riuht rai-ries the aai.u. ean'roi. nuo su'ifcn v.sf-tf to vtianpe. 
o/k.r from the annio-ftniiieneij tra.nsfi.irnor inifrp/iiaUhj i-ehinit the i‘oiui 
in the inirrmihonf Iransfornier at the bnrh. 7 nter-staoe ei>apHno frnnsfnriners 
are located bcticeen the tuh's atni the •.xijpni ItTinirads n,u-. <d the b it. 


detector output of a radio receiver or phonograph 
pick-up. 'I'he various input terminals are in the 


lug post.s would serve almost a.s well, riwiteh ht, 
connects either the microphone transformer 
secondary or the radio-|:)honograph input trans¬ 
former secondary to the grid of the first amplifier, 
in the up and down po.sitions respectively. 
(Switch ri, elo.ses the microphone battery circuit 
and should be ciosed before N-; is thrown to the 
microijhotie connection as orhonvise a consider¬ 
able jolt will be given the first 
amplifier lube grid and an objec¬ 
tionable thump in the rejtroducer 
will result. The gain control, Ri. is 
very effective aud volume may be 
controlled from a wliisper lo a 
thunder. The re.sistors R\ .serve to 
t>revent at.idio-frequeucy coupling 
in'fween tin.! various grid circuits 
to a coii.sidorable degree and also 
are effective in preventing the 
flow of excesisive grid current in 
case of improper grid bias adjust¬ 
ment. The capacitances ('? aud t '3 
aid. as by-passes for .such audio¬ 
frequency current as may tend to 
flow in those circuits and in the 
plate return circuits as well. 

<connected across the second¬ 
ary of the .second audio-fre¬ 
quency transformer, .shunts this 
grid circuit so as to give a high frequency cut-off 
and is particularly effective in reducing record 
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iiiss whr-n (isiiig plionneraph inpiit, Records vary 
areatly in the ainoiint of surface noise as do 
niierophones in The aniounr uf hiss produced, 
'rhis by-pass eoinleUsi.T also tends to produce an 
(■fleet of acceafuating the lower frequencies to 
a fiieasing degree, the itroper capacity required 
to give the desired effect being asct'rtained by 
trial. In this case, a value of ,<)0I to ,(Hr2 was 
foimd to 1)0 most .satisfactory, although this 
Value may not be best with a iransforiner of 
• •haraeteristics at variance with that u.sfid in this 
j)articuiar iiislaiice. M'he output device is a 
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'rh.‘‘ /<>//<• ?r <fir m-' 
ih —- No. .'ki;-S. [11,0011 ohms., 
o.-i /vi. 

ft '}— A'.', ■‘'Oi-.:: 8 , nhfft.s. 

iii — .V'R .7, /nno ohff'.s, 

A r>, V'.’ ohf’lS, 

Un — S'K •‘'■'Wv?. ion ohms. 

l\i — .VjT'-.Q,?. '/nO ohms, 

fif — .\'o, tjhf'i’S. 

fC^ iind /^itf — d*JO-ohm fi.lnrruint rpsi.<toi'n, 

(tix — l-ohm, F/list Jiinment rhf'OMfut, 

'Vhe foUou'ini/ ni nre inroriiornff'ri in thy Flrchfh*' 

Park: 

<■!'! —-I- /x/r/., 1 ,U00 volt. 

Ct — ^Jd., 6VU volt, 

Ci — t.i fi/d.. 4,'kf roit. 

i>’i Tv.'o <!.•' hatt.eriv.i in c'lt'riVji, 

Ih —' Sarny an Bi. 

Tnhyit of'y l 

(M..sy.s Ilf tnmnforrnyi'i*, /ilter ch.oktn und o.indynnyra an. yroamlyfi An 
to tyifucy hum. 

F iii n ■j.S-viAf ffo-sh-ii'/ht livih. 


Hilvcr-Marshall tapped choke of ((haracteristics 
suited to the plate circuit of the UX-2.50 tubes. 
Ijuud .speaker conuection.s should be made to 
taps 1 and 7, 2 and b, or d and 5; the combination 
used being depeudent on the impedance of the 
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s;:eaker winding or .speaker input transformer 
(irirnary impedance. It more than one .sjieaker is 
to be used, they .should be connected in scrie.s or 
.series-parallel and the proper pair of choke out- 
jiiit taps .should be determined by (■teperimrnt. 
If there should bo a ijossibility of persons toucli- 
ing any live parr of the output circuil or .speaker 
terminals, if would be advisable (o connect a 
2-/dVl, condenser in eacli side of the line, since the 
high voltage |)late putemiai is ap|)liod to the 
eircuit lilt hough aii.y two tenninals in a fiair are 
at zero potential with respect to each other. 

It might be advisable in a.ssern- 
bling the amplifier to delay the jier- 
marient mounting of transformers 
T, until the unit has Iwen given a 
test, as there is a possibility that 
lhe.se transformers may pick up 
some tuirn from the [lower supply, 
in this particular job this was not 
found neces.sary, however, although 
the [lower .supply was mounted 
directly below' the atnpliiipr. In 
ft'iring, all tran.sfonuer eases siiouid 
be eiectrically connected to each 
other and to tiie negative iiigh volt¬ 
age which shouid be grounded. I'liis 
is very important in the elimination 
of hum diffieidties. 


THE POV\ £H .SdPrLY 
Needless to -say, the [lOwer sipijily 
for an amplifier .such as that (ie- 
•scribed must lie of a imsky .sort. 
'I'he total plate current drawn iiy 
the lubes is around 12.) rnilliam- 
[M-re.s and to thi.s must tie added the 
curi'cnt tiowing through the voltage 
divider on the filter output, bring¬ 
ing the total current load up to Id." 
or 1-tO mills. .Vllowing for voltage 
drop in the rectifier tubes and in 
the filter, the transformer .should 
have a [ilate sufiiily winding rated 
at t,i(.)l) volt.s at l.'iO milliamperes or 
HI.) to .100 w,att.s. Three filament 
windings must also be [.irovided, 
two eatiable of handling the Lf.X.- 
2.SI and l*.X-2,=iO iilameiits and 
one for the l.l'V-227 heator.s. Most 
power transformers .available in¬ 
corporate the plate and two 7,'.y- 
volt windings, and the 2.l;i-volt 
supply for the 227 tube.s may be 
obtained from a separate trans¬ 
former designed for that [lurpose, 
The latter transformer should be 


Phitr , 


(, '•.•nify r<s.yi' 


ei:(uipped with a rheostat to accurately adjust 
the secondary voltage under varying line voltage 
condition.s, as the vaiue of 227 lieater voltage is 
quite important. 

'i’he filter chokes .sliould be amply large to 
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handle the total output current without satiu'a- 
tion or heating, and the filter condensers should 
be capable of withstanding the full rectifier 
output peak voltage under no load conditions. 
Filter units of the ratings specified in the cut 
label of Fig. 2 should be satisfactory. 

Referring to the circuit diagram of Fig. 2. 
it will be noted that the arrangement i.s quite 
usual with but few exceptions. It was found that 
there was no advantage in using a final filter 
capacity on the high voltage supply to the UX- 
250 push-pull stage, and that the capacity avail¬ 
able for this purpose could be used to much 
greater advantage across the plate supply to the 
227 plates. It was also found worth while to use 
battery grid bias on t he 227 tubes in place of the 
resistor bias provided for this purpose as the 
low end was found to be much better when using 
battery bias and tendency to motorboat on the 
part of the amplifier was entirely eliminated. 
As a matter of fact, the quality in general was 
found to lie considerably augmented by sub¬ 
stituting battery bias on the push-pull stage as 
well, and for best results the use of battery bias 
is urged. If it is desired to realize the ma.ximum 
jiORsible output of the amplifier, the plate voltage 
on the push-pull stage should be raised to the 
full 4.50 volts available from the rectifier and 
filter. This is accomplished by connecting the 
negative ‘‘H,” positive “fj” and 227 heater 
center-tap wires to the otitsidc terminal tif R«, 
the negative bias for both the 227 and 250 tubes 
being taken from batteries. I’he Itias batteries 
may be of the small type 22’ :;-volt units, fottr 
lii'ing nece.ssary. The battery R. consists of two 
4 1 4-volt units in scries and is effective in reducing 
iium, since it is cotincciod between the center 
tap of the 227 heater winding and the (^athodcs 
of these tubes, making the cathodes negative 
with respect to their associated heaters and 
preventing eiectron flow from the heaters to the 
cathodes. The flashlight bulb F, connected in 
scries with the negative output lead of the 
rectifier, serves as a fuse in protecting the rectifier 
tubes and transformer winding in case of ac¬ 
cidental short circuit of the output or the blowing 
of a filter condenser. It is also useful in indicating 
current variation, since it glows at about half or 
two-thirds full brilliancy under normal rectifier 
load, and serious variations in current output are 
readily made visable. 

In making adjustments, a Iflgh resistance d.c. 
voltmeter of the multi-range type is particularly 
useful, and all plate voltages and grid liias 
voltages should be carefully diccked before 
attempting to put the amplifier and power unit 
into ojieration. The filament voltage of the 2.S1, 
250 and 227 tubes .should be checked with a good 
a.c. voltmeter, as there are bound to be variations 
in line voltage — and the transformer secondary 
voltages are not always as specified, but change 
under dift'erent load cijuditions. In first placing. 


the .amplifier in operation, it would be advi.sablo 
to check the plate current of the tubes with a 
miUiammeter, each tube being checked sepa¬ 
rately. The grid bias voltages and gain control 
should be adjusted so that none of the plate 
current readings vary with the input signal, as 





C- FADER-SWITCH 


rjG. —THREE POSSIBLE i’ADEli AURANOE- 
ME.MTS h'OH THE PHONOGRAPH CONTROL PANEL 


That tihOfrn tn -4 (>i Ii'ttrknhlr, hi(f ns a si,rtrs 

/•'Sfs/.ff.ncv Hftd (/rtO tid(r4:i}j tdAtniuuUi thn saftldl from 
}nck-Ufi ii’hm in thr fall pasitlvn fur the other, Artanfu au'iii 
li (I f'oiitrnUotile of mUimj hut hns had 

t hoTncUrt^tics vdu n one rt^iistrrr rud in the. full ofi' pmUioii, 
Thinf tfi/sttni (lino JryMfVts that the two resishrrx he opt-rnfid 
^/ma'ltantofisij^ c(.fid in {/nflfieo'hat irn'orietniect On (hot firroorit. 
The tUi'ii'*. ((itKjrdfnrnefi in Fitj. in prohohlij (he tnont 
/".dorp, Us it op*‘('ate/< as o luiltflfje dielde-r, has « (/owl fr€<jucnC!/ 
‘ horuetenstie (cotnpnrolirda) and enfireli/ eHininutes the 
enjiiul from one piek-ap tehen in the fHU\"oii." position for 
the other. Fuijipidions for cotndniduni of this urranQenK.nt ore. 
O'ian in the text. 


variation in plate current immediately indicates 
distortion. If the amplifier .should siiow a tend- 
fiicy to motorboat, the capacity uf in the 
amplifier may he increased to good advantage. 
However, with proper grid bias and input signal, 
no .such motorboating .should occur. 

THE PHONOOKAl'H UNIT 

For the furnishing of uninterrupted musical 

l-irugrams, the double turntable and piek-up 
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jirraMgiTtiiTit is surprisineiy effeetive. 'The 
eiifiiif'e-cver from one record to the other is 
siceompiished by means eh a simple fader, the 
transition being pleasingly gradual in el'fect and 
iibjeetionablc gaijs hcTween selections are ('iitirely 
• ■liminarcft. 'I’he unit eonsists of two Pacciit 
inotor-drivon turntalties. two Pacent pick-ups 
and a control panel, carrying a llO-voIt switch 
in the supply line to tlio power amplifier, two 
similar switches for the turntable motors and 
the fadin.g fonm,iL 'The fading arrangt'mttnt u,sed 
is .shown in the eirtmit diagram A of Fig. M, and 
two otlier possible .schemes .are shown at B and (A 
of the three. C migiil be consitierod most offec- 
tive. as one pick-up is entin'ly out (.if cir(.’uit 
when the other is in use. 'The doviee eoti.slsts of 
a standard potentiometer with u fourtli eontact 
tnade to its e.Kact electrie.al eenter. Thi.s fourth 
ciinract can be luust easily airanged on a poten¬ 
tiometer of the wire wound type, such as Elcctrad 
or Vaidey. The fader arfaiigeinent .should not 
tie used as a .gain eoutroi, but volume should be 
adjusled by means of the gain control .associated 
with the ;uu|)litier. 

The phonograph unit is mounted on a board oO 
inchf's long by i-i inches wide and ; inch tliick. 
The amplifier and yiower .supply units are 
rnnimted on base hoards of the .same thickne.ss, 
each being 21 inches long by 12 inches wide. 
,4s shown in the jihotograph of the complete rig. 
all three units are built info a stand which. Is di' 
inches in hei.ght, 2s inches wide and 12 inches 
deep, outside dimensions. If dcsiri'd, the stand 
might be so designed as to also aecommodate 
racks l’(.ir iihonograjih records and the cue .sheci 
tor motion picture score,s. 


“ Public Interest, Convenience or 
Necessit'y ” 

Federal Radio Commission has decided 
I that it i.s not necessary for each individual 
applicant for an amateur station license to 
struggle with the bujsine.ss of proving that Ms 
station will be in the public interest, convetiieiico 
or necejssity. The answi.-r to this question may be 
omitted. 

■Recently a new and complex application form 
was originated by the Clommission, known as 
Form 5-A. tjucstion 12 inquired: “ll'hy will the 
operation of station be in the public interest, con¬ 
venience or necessity?” One can picture the 
average amateur wrestling with this question. 
The League thought it unnece,s.siiry. as the Oom- 
niLssion had ruled that the exi.stence of arnateims 
as a da.ss, under the regulations governing their 
operation and wdthin the privileges reserved for 
them, was in the public interest, etc.; and sug¬ 
gested that a iKormal application from a tiona-fido 
amateur should be so accepted without the nece.s- 


.dty of deraon.stration on the part of the individual 
applicant. 

I'hc Commission has acquiesced. Although ani- 
ateurs are not excepted from ttiis licensing stand¬ 
ard, the (,.'ommis.sion feels that proper ainate(,ir 
operation in accord.ance with regulations satisfied 
the T'equirements of law .and ,acc(.)rdingly on .Feh- 
rii.'iry bth the (.bmimission took the lollowing 
act ion: 


•'On motion duly made .and carried, the (Com¬ 
mission directed that ai.LSwer to the request made 
of applicaut.s for amat('ur radio .station licenses, 
applieation Form 5-.A, as to whether t!.ie opera¬ 
tion of siieh srarion is in public interest, con- 
verii('nee or necessity, may bo omitted from such 
afjplicatinn.s.” « — /\. R. IT, 




\V7i iQ is enthiisiiistic about tlie idea of making 
(fSL cards from a sdne engraving. His own cards 
were made from a drawing done in India ink 
cin a slieet of drawing paper about twice the ,si:!e 
of the (.aird. ,X(.i particular artistic ability is 
ncec.ssary to make the drawing, ho say.s, and the 
zinc (date should not cost more than (..if .ftp. 
The printing job from the [liate is (yuitc cheaii 
and a new hatch of cards can tie struck off at 
an.v time without the need of ty|ic .setting. 

The (leaked audio frequency amplifier in the 
fiiur-tube “lP2',i” receiver is not .safLsf.actory 
for phone rocejition. For this work, as mentioned 
on (lage 2!) of the February (jS'f, a switch can he 
provided to cut out the peaked .stage. WiCRC 
(imposes .an alternative .scheme. Ho has arranged 
the Ford coil sc-coridary, its tuning coridenspr, 
grid ciiiideaser .and leak on a small ‘•plug-in" 
ba.se. .Also he has arranged an audio transformer 
on a similar ba.se so that it may be plugged-in in 
place of the (leaked coupling unit. A. further al¬ 
ternative would tie to arrange a base .similar to 
the peaked unit lint fitted with a resistance in¬ 
stead of the Ford coil .secondary. Better audio 
frequency characteristics would then be obtained 
(han with the transfonuer. 


Rain leaked through the lead-in at WfiDRU 
and after cleaning up the mess it was found that 
the FX~2U) showed symptoms of water in the 
t.)ase, W.SlJRU drilled a iiolo in the ba.se so that 
the water could leak out. Hnfortunately the 
water and the vacuuni leaked out together. 

A\'2ADZ reminds u,s of the five eoinjirehensivo 
articles (in televi.sion wMeh appeared in the T)c- 
toher, l!r27, issue of the Bell Bi/steiit Technind 
Jriiirmil. rhey .should be of great value to tele¬ 
vision experimenters even though they were 
(irinted more than a ye.ar ago. 'I’his and other 
issi.ie.s of the Jniirnai can be obtained from the 
Information Department, American Telephone 
and "Olegraph Co., 1115 Broadway, New f ork 
City. 
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Beats 

By J. E. Smith* 


A NY FELLOW, as ttifi saying goes, "who 
/% knows his beats, knows his vegetables." 

% 'Fhat may not be a very intclleeiual 
manner of speaking, but it is a faet t hat 
anyone who has a good knowledge of how beats 
are produced, controlled and measured, and who 
is acquainted with the many ways in which beat 
phenomena can be u.sed. certainly must, have a 
good knowledge of electrical principles. 

Everyone knows what, beat.s are. t ine may not 
consciously be aware of the fact that he has (his 
knowledge, but. iipvprThc]es.s, is making use of if, 
pvery day of his life, ('jo to yoitr radio rpcpivpr 
and tune in a baritone or a soprano, and li.stpii 
carefully. Do you notice liow the voice 
wavers as the .singer holds a long note!' 

If it does not waver, fune in another 
si a t ion and listen to a better singer. 

What does that, ia.sr, sentence mean? 

Merely, that the quality’ or timbre of a 
person s voice, or of an instrument, de- 
fiends to a great extent upon the num¬ 
ber of overtones, as they are called, in 
the .sound produced by the voice or in 
strument. and when these overtones are: 


in their voice,s a.s they speak. Men have voices 
richer in overtones and beats than women; chil¬ 
dren have voices with relatively few. ‘Fhat is why 
they are so shrill, rioprauo.s have fewer than con¬ 
traltos. This is because the notes they .sing arc 
iiigher: overtones are pitched higher than the fun¬ 
damental. and it is clear that there is an tipper 
limit to the capability of the vocal cords for pro¬ 
ducing high-pitched notes. 

Let us find out what a heat is. Suppose wo go on 
a picnic and put up an oid-fashioned swing on one 
of the (roe.s. ( iiir laiiv friend takes her seat on the 
swing and we find ourselves assigned to the task 
of koopiing the .swing going. We give it a push to 




FIG. 1 


generated together they produce whar. 
are known as boats. The beats are partial evi- 
ijcnce of either many overtones or of strong over¬ 
tones in the sound. W'e say iiiirtial evidence, 
because the presence of heats doc.s not ncoc,s.sarily 
mean that the timbre or quality of ,a sound is 
good, The beats may result from a mixture of 
iinplea.saut tones or dis.sonarices. as they are 
ealjed. 

That the beafs have eon.siiicraltle value, iiow- 
ever, in coimeetion with the Tirnitre or quality is 
well reeoguitted: the violinist actually produces 
artificial beats as he plays, by rocking hi,s finger 
on the .string of the instrument. This makes the 
active portion of his string longer and .shorter by a 
small amount, and so <:-hange.s the pitch of the 
note he is playing by a .-imiiar small amount. 
'Chis i-s done .several times a second, and the ear 
perceive,s this v.Hriation of t he pitch an a slow be.at 
note. In thi.s way the violin or cello, already rich 
in overtone,s, are made to sound as if they were 
.still richer in these rones which jtlease the ear. 


.^uart it off, When it comes back we give it another 
[tush, and soon it is swinging quite high. Now we 
.stop pushing it .at, each .swing, and arc content to 
give it .a, shove at every other .swing. It is clear 
that each rime we push it. it .svvirig.s liardcr than 
those times we do not pmsh it. If the swing is 
rocking at the rate of 20 swings a minute, we can 
say there arc ten •‘heats" jier minute, or there 
are ton timc.s per minute during which it .swings 
harder. So. if we pushed it only every fourth time 
there would he five beats per minute. If wo push it 
every time it swings there would be no beats, for 
there would he no time when it would swing 
harder than at other times. 

Now we eaii begin to think of sound waves, for 
thesi.' are eaused by tlte air through which the 
sound travels swinging baek and forth, Suppose 
we have a ccrt.ain sound crc.ating vibrations of tho 
air in the room, ami t hat at a given instant and at 
a certain point the air is moving in a definite 
direction. Then, if aimrher .sound in the room also 


it is by moans of overtones and beats that we 
are enabled to tell the different musical instru- 
meuts apart: To go a little further, ir, is actually 
ijy means <:if these that we are enabled to distin¬ 
guish the voice.s of different individuals and to 
eateh the varied and dift’erent shades of meaning 


f-auses the air at (hat same point and at that .same 
instant to move in the .same direction, the two re¬ 
inforce each other. At another moment, perhaps, 
the vibratifin of the second sound will not bo in 
stepi with the first and will tend to neutralize tho 
vibration caused by the first .sound. This rise and 


t President. Xaticinal Radio institute, l6tlj .sud U Streets, 
N. W., Washington, D. tf 


fall in amplitude of the combined wave.s eonsti- 

f utes the beat in whieh we are interested. 
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file nunibfr of i]pats no orratprl is pqual to fho rat her low iiotp of 100 pyeles ppr speuiid. If wo 
dilTerpnre bptwppii the rate of vitirufion of the two nirip the reet'iver to exaetly the same frequetuq- as 

sound waves, Fhat is, if one wave is viiiratiiig at that of the earrier wave, the difference tvill be 

the .rale of 1000 times a second and the other at t,ero, so there will be no beat note at all. '['his is 

llOd times a second, there will be .100 beats fjer known as the •'zero beat" conilition. If we would 
set.’ond, V\ e shall actually hear a si.njnd which has turn the dial still further, we .should find that the 

a pitch ci.iri'e.sponding to 100 cycles per .second. It heat note would coiue back again, .startine at a 

will he a r:trher iow-pitobed note, but we shall low pitch, gradutilly rising until it pusses out of 

hear it nevertheless. If the frequencies of the two audibility. It make.s no difference which wave has 

notes difTor by only 10 cycles per second wo shall the higher and which the lower frequenct, 'The 

distinctly liear ten beats each second, but there pitch i.if the beat dcpctidsonly on the dft/crcaci i.ie- 

tween the t.wn. 

T.et us sec how beats may be ereated in the 
laboratory or work.shop. Take a simple radio fre¬ 
quency oscillator, such us we have .shown at the 
left in Fig, 1. 'I’hen take another oscilljitor. 
made exactly the .same a.s the first, but this time 
inch,ide .a grid leak .and grid i.'ondenser, so that 
what wt- really have is an oscillating detoetor. 
'I'hls is also .shown in Fig. !. This give.s us the 
.same .state of affairs which we diseu-ssisi in the pire- 
vious paragraphs. The oscillator at the right in 
lig, 1 may he considered to be the broadetrsting 
^••5 station, and the one on the left i.s the o.scillafing 

FiG.'i receiver. The heat note passes through the n.f. 

fran.sforrner. and may then tie amplified and 
ttill not be ft definite pitch to the he,at note. This heard coming out of the loudspeaker. W'o cun 

is because the beats are so .slow that the ear <?ai:i make the lieat note any frequency we svaut by 

hear each, one .separately. When the frequcney tuning one oscillator or the other, 
of the beats gets up to aiiout 25 per second, the t |[l•of the simiiiesi applications of the .set-ii!) of 
ear cannot distinguish each beat .sef)- 
■arately. but begins to iicrccive an 
actual tone. 

This should be sufficient to give the 
novice a fair idea of what heats are. 

In this article we are more concerned 
witii what we ca.n do with them in 
eleftrical and radio circuits, and how 
v.e can use them in various ways. 
iM.ats can take ftlace in radio circuits 
as well as in the air, aJthough, of 
course, they are then caused by the 
mi.’dng together of two or more radio 
frequency oscillations in a .given cir- FIG. 3 

cuit. 

Wpi are all familiar with the whistling sound apparatus i.s in measuring the capaeity of eun- 
which we hear when our radio receiver happens to {ienxsors. Suppose the condenser C, i.s a .standard 

oscillate and we are trying to tune it to some sta- condonser —> that is. we know its capacity at any 

tion. As we turn the dial around we soon begin to .st-tting. Tune the two oscillators ,so as to obttiin 

hear a high-pitched whistle. Suppose we stop the zero beat condition, then connect the unknown 

there for a moment and consider what isoccLirririg, condenser C4 in parallel with C, a.ial reduce 

liCt us .assume the receiver to be oscillating at until the zero beat is again obtained. The amount 
1 . 000,000 cycles |.ier second (300 meters). We may by which we iiud to reduce is equal to the 
also assume the carrier wave of the .station to capacity of the unknown l.•ondenscr tb. 

which we are going to tune a.s being l.OOl.OOO There is a serious difficulty with this method, 

cycles per second (a trifie le.ss than 3(KI meters). however, which detracts from its accuracy, aud 
The difference betw'een t he two frequencies is this may bo explained with the aid of Fig. 2. Sup- 

1000 cycles, which is the pitch of the wffiLstle or jiose, :is we turn f , slowly, the licat frequency 

note we are hearing. comes into audibility at a very high frctiueuey, 

f,et us rnrn the dial a little more, and tune the decreases si.i;adily in the direction of the sirrow, 
«:,iscillating receiver to 1,000.100 cycles |:ier .second. and then becomes of too low' a pitch for the ear to 

The difference is now only 100 cycles so we hear a perceive as a tone. In other words, the beat fre-^ 
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quency passes helow audibility. As we cdniinue 
to rotate ( '» we sliall not be able to hear the beat 
note again until it rises on the other side of zero 
Iteat. In other words, there will be silence between 
the points a and b of Fig. 2. It is clear then that it 
will not be po.ssible to set the condenser Ct at the 
e.'cact position which gives the zero ireat. 

In order to avoid this difficulty we can make use 
of an idea which is due to Profe.ssor W'hiddington 
of the University of Leeds. England. We have an 
•audio frequency note which we can adjust to tiny 
frequency we want in the audible range. Let us 
beat that, note against another audible note, in 
much the same manner as we can make one string 
of a piano lieat, with another string, by striking 
the two strings together. 

Let us modulate one or the other of the oscilla¬ 
tors shown in Fig. 1 with a constant audio fre¬ 
quency note, say 1000 cycies. This may be v<:-ry 
easily done by connecting a KX'KVcycie buzzer in 
the grid circtiit as shown in Fig. 3. Wc shall now 
hear coming from the loudspcakc-r two audible 
notes. One of these notes is the heterodyne re- 
Kiiting from the beating of the two radio ire- 
■queuey iiseillations. '!'he other is the lIMtO-cycflc 
note of the buzzer. As t", is rotated then, the het¬ 
erodyne note will ci:,me down from above audi- 
iiility, as indicated by the arrow in Fig. 4. Let u.s 
suppose this heterodyne note gets down to 2.500 
eyejes. tVe are now hearing i.wo audible [Kites, 
uue of which is lOtJO cycies and the other 2.500 
!-yoles. These beat with each other, so that we 
iiear a third note of 1.500 cycles. This is called a, 
...ci-ondary beat. Suppose the heterodyne juoie gets 



down to 1200 cycles, tlur -i ci.ndary beat is now 
200 cycles. When the iieterodyne note gets to 
exaetly iOOO cyde.s it has the .same frequeiicy a.s 
the iiuzzer, so that we now have a condition of 
."cfo ai'fxmdnry beat. 'Lhis is indicaifii in Fig. 4 by 
the point a. 

If we should continue lo rotate t'. we sliould 
rind our secondary beai.s would come back .again, 
gradually increasing until they passed oi.it of 
audibility. The heterodyne note would at the same 
time decrease until zero beat is obtained below' the 


:n 

iinc cd of Fig. -I. Another point of zero secondary 
i./eat would be reached at h (Fig. 4). 

In order to t'i.sualize how these various fre¬ 
quencies change with the setting of the condenser 
( 's, we have spread out enormously the horizontal 
scale in Fig. .5. In Fig. 6A are shown the radio fre¬ 
quencies of the two oscillators. The oscillating de¬ 
tector i,s suiiposed to be fixed or constant, so that 



we represent it.s frequency by the horizontal line 
fih. As we vary C, of the oscill.ator, the frequency 
of the latter decreases as t'., is increased, 'i'his is 
indicated by the curve rd. 

The heterodyne note or the beating between 
these two radio frequencies is indicated by the 
curve ifg in Fig. oU. That part which is below 
audibility is indicated by t he shading. The line hj 
represents t he constant frequency of the buzzei'. 
The secondary heats result from the iicating to¬ 
gether of the two notes rciireseiitcd by cfg and fij, 
ami are indicated by the curve.s kmnnp. 

All this may seem rather complicated, but 
really it is simple. It, may be made very clear b,y 
cutting Fig. .5B in half, along t he line/n, and con¬ 
sidering only one half of it at a time. The action is 
the same on both sides of the line/«. Depending 
on the .setting of the i.iondenser it is possible to 
hear one note, or two or rhrec notes simulta- 
iie(.)usly. For iiistanee, when (i.s at a; (Fig. 5B) 
rhe only note heard i.s the ItKftt-eycle note of the 
buzzer. When .set at ;/ two notes are heard, the 
K.lOO-cyele buzzer note and the secondary beat 
note. \Ahen set at z all three note.s are heard, viz,, 
the .1000-cycle buz.zer, the heterodyne, and the 
secondary beat notes. The heterodyne has its zero 
beat at./'.' zero secondary heat oceiir.s at m and o, 
!t is very interesting to hear these various notes 
travel up and down the scale a,s the condon.ser is 
turned .slowly. 
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in afipiyine tho sysfora to measuring capacity 
Ilf ('(mdonser.s. zero secundary boat, is obralnod. 
the unknown cotidensor is shunted across the 
.standard, and the staudard readjusted until zero 
secondary beat is again obtained. 

.:\nother application of the beat jihenomena is 
S'ouiid in .sy.srem.s which are employed for .^^tatni- 


to beat any of the hannonics of the one against 
any of the harmonics of the other, For iristanee. 
the fourth harmonic of the fuiiitig fork (4000 ey- 
clesj could be made to heat witli a sixth harmonic 
of the generator. Clearly, the generator woifld 
have to be set at a frequency of 41,100 0 or tlti7 
cedes per .second in order to obtain zerii iioal. and 
thus this point on the ealibratioti 
curve of the generator is obtained. 
It was possible to u.se haiTnonic.s 
of the tuning fork and of t he gene- 
rator up to the .tOth and in thi.s 
m,anncr obtain about fifty fininfs 
on the calibration ctirve, 

'There are tnany other ways in 
which the beat principle.s can In- 
utilized. not only in measuring 
c.-ipaeitics and inductances, but lor 
nearly all kind.s of frequency 
•dandardization .and calibration 



FIG.6 

ardizing frequencies. Some intere.sting work was 
recently done along this line by Dr, .lolliffee and 
fvliss Hazen, of the .Biireau of Standards, 

Pi.eferring to Fig. b. the nutpnt of a special [ire- 
< isiuti timing-fork operated by an astronornicai 
clock was amplitied at low frequencies by a har¬ 
monic amplifier. This is an ordinary audio fre- 
queiiey amplifier which is adjusted to distort the 
signal applied to it. In doing this, a largo number 
Ilf harmonics of the signal is created. At the uui- 
(lUt of this amplifier is connected a filter, which 
s- lects, say. the ‘JOth harmonic. There is then im- 
lircssed on the .second harmonic amplifier a fre- 
fiuency which is cxuct/,// 20 times the original, or 
20,000 cycies per second, if we assume the original 
to he IDt.ll) cycles per second. 'The Ofitli harmonic 
of this may again be selected from the second har¬ 
monic amplifier by another filter. furni.shing us 
with a frequency which we know to he rxiictlii 
400,000 cycies.-'I'liis is now amplified by ,s,n am- 
(■lifier which does not dislort. 

'suppose now it is desired to compare this fre¬ 
quency with the frequency of a crystal-controlled 
oscillator, whicli is supposed to have a frequency 
of 400,000 cycles. 'The standard frequency of 400.- 
000 cycles Ls made to beat with the frequency of 
the crystal-controlled oscillator, and the beat 
note whieh is obtained is clearly the difference be¬ 
tween the two frcqueucie,s and is the amount by 
which the crystal-controlled oscillator is in error. 
'This error may be measured in a variety of ways. 

Another interesting .a[)plication of the beat 
principle was described by S. Harris in the I'm- 
ceeiluigs nf the 1. R, E. for April, iy'2f). It w'as cle- 
.rired to calibrate .h.u ordinary audio-frequency 
oscillator or generator, and the only standard 
.source of frequency available was a sitnpie 1000- 
eycle tuning fork. Advantage was taken of the 
fact that both the generator and the tuning fork 
wi-re rich in harmonics, and that it was po.ssible 


in .sy.stems which require the ac¬ 
curate determination of resoriaiice. 



l.etters to the Technical Information Service 
still indicate a wide-spread misunder.sianding 
over the terrn.s •‘microfarad ' and ‘'tnicro- 
microfarad.” 'I'he unit of capacity is the farad - - 
a unit far too large for practical use in radio 
work, it is replaced by .sub-multipics; the 
microfarad and the micro-microfarad,. The micro¬ 
farad is one inilhonth of a farad atid the micro- 
microfarad is one milMontli of a microfarad. 
.\ conden.ser of .(11)05 tnicrofarads (Mfds,.i can 
therefore I'le .s,aid to have a eapacify of 500 
micro-microfarads (Miufd.s,i, The conversion of 
tiiicrofarads to miero-microfarads, in other words, 
is merely a matter (.4* moving the decimal point 
six places to the right. 

U'40C has recently been in commtmicafion 
with the Byrd expedition. Thr Prisa of Durham. 
Korth Carolina, thrillerl, .state.s, " Whitaker ex- 
|..) 0 cts to continue liis talk.s with the .i.lyrd ojjeral.or 
through the medium of the crackling spark •which 
.sends the Morse {continental code hurtling across 
the tremendous space whieh separates Durham 

from the polar voyager." 

« 

W'yFT.TG suggest that the ciiver of September 
1!)2.S QS'I\ together with the .A. K. R. L. emblem, 
make.s a good painting for a slicker! 

\\'5I\.Z has added a liXi-222 to his iong-wave 
lioneycomb-ct.iil receiver atid fi.nd.s it highly effec¬ 
tive. The existing primary of the receiver serve.s 
as the plate iioil for the screen-grid tube, a new 
primary being arranged in the grid circuit of this 
tube, iShielding undoubtedly would be an ad¬ 
vantage but WSRZ's receiver operates splendidly 
without it. 
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Alternating Current Rectification as Applied 

to Radio 

(In two parts — Part 1 ) 

By R. J. Kryter^' 


CTtsf' Hnd ooonomy with whicli 
I altprTiRfiiig currunt may bn 
I and distributed has made if, widely 
.JL. available throughnni (his country. As 
a result, the majority of the i.leviee,s and procf'sses 
using oleefricity, whether in the factory or in fhe 
home, have lieen ariapteii to of'erate on this form 
of ciirrenf. The only (‘otj.spienous applieation.s 
of eleetrieity requiring direct current have been 
in the fields of electric fraction. elev,aTor .service, 
find electro-chemical procc.sscs, 'rhese .npplica- 
tinns have all been on such a large scale that they 
jastify the s[)ecial generation of liirect. current; 
or the operation of large conversion planis using 
cfiiciciit rotating machinery. 

'I'he field of radio eommunicafion also requires 
direct current, but at such a variety of voltages 
.itii.l currents, at such low [lowers and in so many 
.scattered installations, as to tnako the above 
methods of .supply impractical, A.s a result, the 
i'aj)idly expanding radio art, has engendered a 
.sudden ilcmand for cheap, low-power roetifier.s, 
:md the entire problem of .small-scale alternating 
i-urrent rectification has become a, specialized 
firaneh of radio technology. 'I’he peculiar require¬ 
ments of radio hav’e revived interest in many 
methods of rc'ctitication which had heretofore 
been miTo laboratory curiosities. H,ime of these 
.requiremonts set forth afiproximately in the order 
of their importance are as i'oliow.s: 

.1, I'he rectifier must be cheap, 
tl. It must be reliable. 

It should have long life. 

I. It should require the minimum of 
at I on (ion. 

o. It should be comtuiet. 

(1. it should be silent itt operation, cause no 
railiant lieetromngftietic disturbance 
and cotitaif) no moving part.s. 

It should bn cliicient. 

The ranges of volt.a.ges and cnrreTiT.s which these 
rectifiers must handle are roughly from one to 
five iitnpercs at two to twelve volt-s and from 
twenty to five hundred miUiamperes at one hun- 
ilred to three Thous.and volts, covering a power 
Fango from tv\o watt.s to fine Irilowatl. 

The va.rious types of rectifiers fulfilling the 

vKesearch itngiaecr. i’rent-u-j.itfi sturuge Pyttfry 
Corporation, ludiauapolls. lad. 


more importiint of the above requirements are 
as follows: 

.1, I'Jectrolytie, 

i») .Muminum. 
i,b.) Tantalum. 

2. Thermionic, 
d. t ins Conduction, 
fa) Tungar, 
lb) Mercury Arc. 
ici fTcliuui. 

1. Dry Contact. 

(a) Copper Hulfide. 
lb) Copper (Hide. 

."i. Mbrating. 

(1. Rotating, 

( if these various fyjies (he electrolytie rectifier 
is the most easily adapted b.v the expcritTienter 
to his special uses: the helium tube is best for 
.small currenrs at medium voltages: the mercury 
arc is the mo.st versatile; the Tungar is best for 
heav.v currents at low to mediuni voltages; the 
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thermionic valve is liest for moderate currents 
at, high voltages; the dry cmitaet type is bc.st for 
stuaU currents at low voltages. The vibrating 
rectifier fails completely to fulfill requirements 
Xo. 2, Xu. f and Xo, r, and has fortunately be¬ 
come obsolete. The rotating machine usually 
fails to fulfill items iXo. 1, Xo. ! and No. o, and 
never fulfills item Xo. ii. .its characteristics and 
ap|)lieation form a sjieciai study. Therefore, 
vibrating rectifiers and rotating machinery will 
receive no further treatment in this article. 
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THE PROBLEM 
Reetifipation," as dafined by Jolley, “should 
entail the eonversion of a current n hicli fliietuatos 
symmetrically about an axis of time into' one 
which fluctuates in any fashion whatsoever uu- 
symmetrh'ally about the same axis." I'hus the 
aiternafing current sine wave, “A" i Rig. l i trill 
Ijc rectified if t-oiiverted into any of the wave¬ 
forms “ B,’' “C,’’ “D,” “E,“ “ F,’’ “G.*’ and 
“H.” The latter two are spokon of being “eom- 
()letc’’ retuificution, inasmuch as the current 
is wholly in one direction; the forms “D” and 
“E" are called "incomplete" because uf the 
presence of a iiegativn wave, Forms "G" and 
"C" called "perfect” reetiheation, because the 
loops of the original sine curve have not been 
altered in shape. Ctmve "B" represents half¬ 
wave rectiiicaliou, the original negative loop in 
"A" being cotnpietely suppressed. Curve "C” 
represents full-wave rectilication. the ni'gativo 
loop in "A” being refleored across the lime axis 
into a posilivc position. Curve-s "B” and "C." 
reprosenting perfect reetiheation. will be ob¬ 
tained only from a rectifier which follows (thm'.s 
law in its "open" direction, posse,s.se.s neither 
<!apa(!ity nor leakage, and work.s into a pure 
resistance load. i 



electrolytic rectifier bcilt .-i.s 

DEECmUED IS THE TEXT, SHOniXC THE 
PROTECTED ALL'illNUM ELECTRODE 

liiert ei.p.rfroilf'^ of hnfh fjropfiitc o.fo.f duviron. nrfi oli^o lil'OH'n-. 
Thfi thif'’ hole in the eop foe VTojAbition, no. fihiMi.ijnnn and 
,ji,, (fo-'i electrode hfitn] emohriicij, 

r.T.rCTROLYTlC HECTlFIThTifii 
T’he eiecrrolytic valve i.s tme of ihe oldest 
known devices for rectifying an siitei'uatiriK 
current. It is si tuple and inexpensive to construct, 
the uecessitry parts u.sually being found in ;.tn,v 
experimeuter's workshop, it is espcciully prized 
by the muareur beciiuse it can reailily be adapted 
to a wide variety of conditions, its opi.Tution 
depends upon the f.aet that many metals when 
ijnmerscd in .suitable solutions offer a much 
fSi'Caier resistance to the paa.sa,ge iif cuiTcnt in 
one direction than iu the other. This cmious 
liehavior is jirnbahly due to the fact that the 
uietals in quc.stion form on their siirfnce.s ;i itorous 
oxide film tilled with gas. Thi.s g.a.s-fiim permit.s 
the passage of electrons from the metal elecirode 
into the solution, but ob,8tructs the passage of the 
ioiis from the solution. In other word.s, current 
hows freely fhro-ugh (he cell only when the 
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rectifving metal is the negative electrode of tiuf 
cell. ■ 

This valve aciion is demonstrated !>>' lutiuy 
metals, but is most conspicuous in the cases of 
aluminum and tantalmn. Tantaliun, a rare tmiai 
cioscly allied to tutigsten. will rectify in almost 
any electricidly conductive .solution, while .alumi¬ 
num rectifies only iu certain weak electrtilytos. 
Inasmuch :is the aluminum rectifier is better 
known tind more widely available, It will be de¬ 
scribed at greater length. 

Aluminum rectifies be.st in solutioris of tlto 
comidex t.trgamc salts of ammonium, sodium, 
and potassium. .Vlthough it will operate in solu¬ 
tions of carbonates, bonites, or phosphates, it 
is at its best in mixtures of citrates, lartratcs, 
oxalates and the like. In geiieval. the heavier and 
more complex the organic acid with which th(( 
ammonium is coiubined. the better the rectifica¬ 
tion. Aluminum will not rectify in the presence 
C'f strong acids, strong bases, chloride.s, sulfate,s 
or nitrides. Usually ii operates liest in a weakly 
acid .solution. Solutions iiuv ing even a mild alka¬ 
line reimtion cause rapid disintegration of the 
alurnimun. ^Although, theoretically the solution 
should suffer uo change dining the reetiheation 
process other than a toss of water, actually, a 
progressive dccoTiipositiou takes place which 
eventually destroys the electrolyte, its long as 
the rectifier is not overloaded, this desiruetinn 
IH’oceeda at a regular pace depending upon the 
nature of the .solution, so that the life of a given 
.solution ean be .slated in tcrni.s of quantity of 
eleetricity reetined per unit volume, 'i'lie life of a 
simple iuorguiiic .solution (such as liorax! is very 
.short couipared to the life of suitable organic 
rnixture.s such as thai descrilied below. 

The aluminum cell, in common with all other 
elec truly tic rectifiers, displays the |>houumenuti 
of "lireakdown voltage" .much as is done by an 
insulator. For any given combination of metal 
and solution there is a certain critical voltage at 
which tlic oxide film i.s di.srupted and the vidve 
action is at first seriously iiuiiaired and finally 
iJesIroycd altogether, 'i'his breakdown is ac¬ 
companied by a ,sha.fj.i rist.‘ in the temperature of 
the solution, pitting of ihe electrode, disintegra¬ 
tion of the elcctrolyfe, and often by visible arr-ing 
al the feciifyiug surface, Ftu'lhenuove, the tduini- 
num cell doe.s not offer an infinite n'sistance to the 
flow of eurreni; in tho rev erse direction but a fi- 
iiile high rosistauce. In other word,s, it has a 
definite leakage. 'I’his leakage increases very 
rapitlly with inere.asing teinpcrut lu-e. For this 
rc'asi.in if is very iinportnnt that the jt'mperatiire 
of any atnminum rectifier be prolierly eontnilled. 
.\.s the tcin|ierai lire risf-.s, the leakage current 
incretises, and tlio l-R los.ses of this leakage eur- 
reul {iirther increases the temperature. This 
causes the leakage eurrent to increase .still further, 
mid the cycie repeats until failure of the cell 
occurs, 'I'his vicious i-ircie liegiiis at a certain 
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fritical temperature wMch is eharaeteristic for 
any given metal and solution rmu^h as in the case 
of the breakdown voltage. In fact, failures of an 
electrolytic valve, through exceeding either the 
breakdown voltage or the critical temperature, 
]>roduce the sa,me effects and are probably due 
Ijrimarily to the same causes, namely, the speed¬ 
ing up of the negative ion.s in the solution until 
their velocity is suttioiont. to penetrate the oxide- 
gas dielectric iilin. This ie.akage effect produces 
a wave-form such as shown in “D” of Fig. 1. 

Following are two formulas of .successful 


rectifier solutions logether with their otjcrating 
ehRracteri.sties; 

Siihdinn Nn. 1 

*Ammouium citrate.4‘_’.5 gms. 

Citric acid. gms. 

Ammonium phosphate.. 150 gm,9. 

Potassium citrate. 8 gms. 

Distilled wat er. 1,000 ee. 

,Siilufii>n Md. J 

■■‘Citric acid. 734 gms. 

Ammonium phosphate... 150 gms. 

Potassium eitratc.. 8 gms. 

Distilled water. 1,200 ee. 


The chemicals used must be pm'c and should be 
dissolved -with the aid of gentle heat. The final 
solutions should be praetii.-ally colorless and of a, 
sjTupy consistency. 

" Isolution No. 1 has a maximum working voltage 
of 100 volts (r.m.8.) per coll, a breakdown voltage 
of 210, a critical temperature of 120“ F., and a life 
of 09 ampere hours per iOO cc. of solution. Solu¬ 
tion No. 2 has a maximum working voltage of 180 
volts (r.m.s.j per cell, a breakdown voltage of 100, 
a critical temperature of '110° F. and a life of 91 
ampere hours per 100 cc. These solutions darken 
gradually in use, becoming almost black at the end 
of their life. A piece of litmus paper may be used 
fo test the condition of the .solution. When the 
solution becomes alkaline, i.e., turns red litmus 
jwiper blue, it is e.xhausted arid should be replaced. 
Both the solutions are non-poisonous and non- 
corrosive. The only precaution necessary in 
handling them is to avoid contamination. Evapo¬ 
ration should be offset by the addition of fresh 
solution or of distilled water; taivwatcr .must not 
be used. Evaporation caii be reduced and the 
growth of mold prevented by covering the solu¬ 
tion with a layer of oil. 

The aluminum used in an electrolytic rectifier 
should bo of the highest po.s.sible jiiirity, as im¬ 
purities in the rnetal cause local actions wliieii 
corrode it. The only impurity wliieh can be tol¬ 
erated in any amount is copper. The aluminum 
may be in any convenient form such as rod, sheet 

1 avoirdupois Dunce utns. 

j apothecary's ounce ol.l gms. 

t,0UU cc. — 3’),8 tiuid ounces. 


or wire. The best, electrode, however, consists of 
an aluminum rod, rounded on the end and pol¬ 
ished smoothly all over. 8harp corners, edges and 
rough surface,s tend 'to concentrate the electro¬ 
static fielil and break down the film, whereas 
rounded, polished smi’aces maintain a uniform 
field and a much more hooiogeucoiis and tenacious 
iilm. 'the dieleciric layer .surrounding the alumi¬ 
num is extremely thin, making the jioteutial 
gi'adient very high; therefore the electrode 
.should bo shaped the same as it would be to 
(.tarry high potentials in the open air without 
corona,. A rounded and polished aluminum elec¬ 
trode "forms’'' nuuth more quickly and maintains 
its film much better during idle periods than docs 
an ordinary rough irregular surfaec!. If the cell is 
to rernaiti idle for any length of time, the elec¬ 
trodes siiould be remov(td from the .solution. 
Washed and dried. The dried film thus olitained 
is surprisingly permanent. 

The inert (positive) electrode for the rectifier 
may be of grn))hite, iron, lead, or a non-corrosive 
alloy, such as "Dm’ion.” Piano wire or high 
carl.)ori drill-rod make excellent inert eloetrodcs. 

A eonvenient rectifier coil eonsi.sts (.if a glass 
bottle idA," in diameter and 4" high, carrying 
electrodes l.i" in diameter and filled with about 



TWO types; up electrolyttc rectifiers 

ARE sriow.x ABOVE 

To tkfi. Ir-'ft is unit tontahim dectrodf^. 

The s<inole is of Ike aluounuin-Uad type. The aip .sftMim 
illustrates a method v.'hich. [irtievips. piatecifon to both, elemenL'i 
aUounny only o, short lenyth to be tA:posed to the electrolyte. 

ttO cc. of solution. Such a cell, if properly venti¬ 
lated, will continuously rectify 100 milliainpcrea 
at the uiaximmn working voltage. If the alumi¬ 
num eleetrode be rounded and polished, and pro- 
tecte(.l by a sleeve or rubber tubing so that only 
the lower inch is exposed to the S(.ilution, a new 
('(■11 should "form.” .sufficiently for use in one 
minute and shotild sliow a final leakage current 
of not (.(ver 0.1 niilliampere at 150 volts d.c. 

Since in.iy elcctr((lytic valve ftinctions by virtue 
(.(f an exceedingly thin dielectric' layer interposed 
(.letween the .scfiiition and the adive electrode, the 
valve displays the phenomenon of (.lapaeitance 
inasmuch as it (ioutains two c'onduotors si'pa- 
rated by an insulator, in (he "closed” waive, 
some t.airrent will flow through this inherent 
caiiaeity and render the reeiification incomplete. 
This effect is shown in wave f((rm "E” (.if Fig. 1. 
For this reason it is desirable to reduce, as far as 
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):iosslble. the area of the electrode in order to re¬ 
duce the internal capacitj" and thereby produce 
more perfect, rectification. I'ho eleeit'ode should 
bo of such a swe that the curri'nt density will be 
.at least 50 milUampercs per square inch, (jut not 
"reater than 2500 rna. per sq. in. The higher the 
current density, the more eoinplcte the reetifiea- 
tion, but the lower the energy efficiency. El^ctifica- 
tion ratios in half-W'ave circuit.s .'ts high us 0.02 
arc ol.'taitvAble, although the ttsual valtics are 0.4 
to 0,5. Sitnilarly, although power i.’tfieiericie.s up 
to 70% are V'essible, the usual rectifier will have 
an efficiency of ‘20% —.10%,. 

ELECTE.OLYTIC CONDEN8EKS 

'.rhe inherent eapaeitanoe of an eleetrolytie 
valve is made u.sc of in the electrolytic condenser. 
8uch eondensors can be designed to give very 
large capacities in .small .spaces, and furthermore, 
are .surge-proof and self-heaiing. In thus at)plica- 
tion, the rectifying metal is the po.sitive electrode, 
a.s the condenser operate,s in the "closed valve" 
po.sition. ,\n evcollent .solution for an electrolytic 
condenser consists of SO';/! of the above solution 
N'o. 1, 25%, glycerine and 25'',' alcohol. The 
active electrode should he polished ahiminum 
wire wound in coils, and the inert electrode may 
be a graphite or iron rod, or may he formed by 
the container itself in oa,se the latter i.s of iron 
or tin. Using this construction in the lit x 4" 
glass bottle mentioned above, it is pos,sible to 
build a dO /.tfd. condenser liaving a w'orking volt- 
.ago of over iiOO volts d.c. When completely 
formed, the capacity at 150 volts d.c. should bo 
about 0,4 microfarad per square inch of .active 
aluminum .surface and the ie.akage current .should 
not be over 0.05 rniiliampere per microfarad, 
A.S the forming voltage is increased, the capacity 
of the cell is reduced and the leakage current 
inereased. In an electrolytic citudenscr it is 
C3.sent,ial that the electrode and electrolyte he of 
high purity, otherwise objectionable leakage 
currents will occur and the film will not be per¬ 
manent. The ci.i!tden.ser described above wdll 
"reform" iti twenty to thirty st'conds after 
art idle period of one witek. 

TANTAUUM r'KI.L 

The iantaltim eeU, popularized under the name 
"Balkitc,” i.s built around the peculiar itnipcr- 
ties of the rare metal, tantalum. Since tantalum 
will rectify in almost any ftonducting liquid, the 
eleetrolytie u.sed is 1.200 sp. gr. sulphuric acid 
isolutiou BUice this material is el.veap, easily ob¬ 
tained and has a high electrical conductivity. The 
.addition of 1 %. by weight of ferrous sulphate a,= 
a depolarizer increases the output atid etfieieney 
of the cell. The tantalum rectiher "fonn.s" in¬ 
stantly. niaintains its film almost indefinitely, 
and .show.s a negligibly small leakage. Further¬ 
more it i,s almost unaffected by temperature and 
will rectify .satisfactorily in a. boiling .solution. 


The only drawback to the use of tantalum out¬ 
side of the difficulty of obtaining the metal lies in 
it,s low breakdown voltage. 'Fhe ma.ximum work¬ 
ing voltage is fill volts per cell and the breakdowm 
voltage is about 15. For this reason it takes six 
laiitahim cells in a “B" i«.ickot power device to 
do the .same work that can lie done by one alumi¬ 
num cell. 'I’he tantalum cell, however, is rugged, 
reliable, and has a long life. The .small size tanta¬ 
lum trickle, chargers have an average useful life 
of I Olio ampere-hours. Duo to the reduced leak¬ 
age and low Internal resistance, thf) tantalum 
cell is more efficient than the aluminum cell, 
an <irdinary fi-ampere b.attery charger having an 
('tiergy eflteiency in the ccU itself of about 4ll'-'f., 
'rantah,ira (.'annot be u,scd for electrolytic wu- 
densers beeause i:>f it,s high co.st, 

Forro-silicon lias .also been e.xploited com- 
niercialJy a rectifier, It operates satisfactorily 
in sulphuric acid .solutions but, has the low break¬ 
down voltage of latilalum. combined with the 
leakage effects (if aluminum and con.sequeutly 
is in general inferior to either of the above 
materials. 

TltUUiU IONIC RECUnFIEU-S 

Under thi.s he.ading are eon.sidered only those 
iiot-hhuiu'ut rectifiers operating in such a high 
vacuum that the entire current is carried by an 
electron stream, as exemplified by the well- 
known " ivetiotron" or "llectron ” tiibe.s. These 
rectifiers are moderate in price and may be ob¬ 
tained in a variety of size.s; they are suitable 
for liigh voltage,s, are very reliable in operation, 
and are |:iractically the only device,s giving 
•^lerfeet" reetilieation, .‘since they represent the 
lii'St, (iresent answer to the problem of medium- 
curreut, high-voltage reetifieation. their proper¬ 
ties will be eon.sidered in some detail. 

Hot bodies emit from their surfaces small dis¬ 
crete unit.s of m'gative electricity called "elee- 
trnns.” The rate of emission of eieetrons from a 
given .surfaiie is dependent upon the temperature 
and the nature of the surface, the eniission in- 
eretising rapidly with ri,sing tempei'ature. W hen a 
heated fi.Lament is jilaced adj.acent to a cold elec¬ 
trode in a highly evacuated vcs.sel, electrons are 
.shot off' the filament and impinge upon the cold 
plate, imparting to the latter a negative charge 
.and le.aving the tilamenf, po.sitively charged, 'I’hi.s 
charge builds up to the piciint where the blanket 
of negative partiele.s around the filament (space- 
chcirge i prevent.? b.y repulsion any further emis¬ 
sion of electrons. If a source of e.m.f. be eon- 
nected bettveen the tilarnenr and plate in .such a 
way as to .make the plate positive, then the ex- 
eo-ss negative charge on the plate will be neutral¬ 
ized and a current will flow in the eireuit. this 
current being carried between the filament and 
plate .si.iiely by the eiectron .stream issidng from 
the former. If the |.iolarity of the e.m.f. lie re- 
ver.sed. that .is, if the plate be made iicgaiivc. 
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then this additional nogativc charge assists the 
.space-charge in repelling the eleefrons shot off 
from the lilament and as a result the flow of 
eurront in the circuit stops instantly and eoui- 
pletely. 'I'hns in this simple dcviite we have an 
electrical valve rnnch like an hydraulic cheek- 
vaive, in that it permits the flow of current in one 
direction only. Unlike the eiectrolytic rectifier, 
this device ins long as it i.s niaintaincd within 
normal operating limits i offers a practically in¬ 
finite re.sistance in the closed valve direction, i.e., 
it iias no leakage. Fiu’thcnnore, its internal 
capacity is so smail a.s to be negligible at commer¬ 
cial frequencies. Under normal conditions its 
opf'rating eharad eristics remain remarkably con¬ 
stant duriiSgits tisefullife, independent of temper- 
attU'e, load, or prior treatment. 

.hist a.s the behavior of an eiectrolytic cell is 
dependent upon the chemical and physical nature 
of the active electrode, .so the iiehavior of a 
thermionic tube depends on the chemicai and 
physical nature of the iilament siurface. 'I’he ease 
with which electrons are emitted from the surface 
of a substance varies greatly among different 
materials but is charn.cteristic with any given 
material. We all know that a relatively high 
temperature is necessary to evaporate mercury 
in the open air, whereas water boils with the appli¬ 
cation of gentle heat and chloroform evaporates 
freely of its own atMord. In the same way, tung¬ 
sten or platinum must be brought to a bright 
white heat in order to obtain siifScient electron 
emission for practical purpose.s: tungsten con¬ 
taining a small amount of thorium will operate 
equally well at considerably lower temperatures, 
whereas alkalino-oarth oxides will function at a. 
barely visible red heat. !n this way we migiit 
classify thermionic valves according to the natm'e 
of their active surfaces. The plain tungsten or 
platinum lilament is obsolete; the thoriated 
tungsten filament fas exemplified by t he UX-210- 
B) has long been in favor hut is now being dis- 
( jaced by iho more efficient oxido-eoated filament 
such as is used in the UX-2sl. The oxirie-cnated 
fliament runs at the lowest temperatme of the 
three and consequently is the most efficient in 
the sense that a much greater raa.ximum plate 
current may bo obtained from the valve for n 
given wattage expended in heating the filament. 
For purposes of interehangeability, the oxide 
filament of the 2,Sl has been designed for the 
.same current and voltage as the thoriated fila¬ 
ment of the 21(3-B. As a ri»uit, at light loads the 
now tube i,s no more efficient from the standpoint 
of filament power t han the older tuiie. However, 
it is pos.sible to obtain safely much greater recti¬ 
fied currents from the nmv tube than could be 
obtained from the old one, and at these heavy 
loads the tilameiit power becomes a smaller per¬ 
centage of the total power in the circuit and 
thereby demonstrates superior efficiency. 

The average useful life of an oxido-coated 


filament is very great, exceeding that of any other 
type emitting .surface now in tise. If, is very 
important, however, that the filament .should not 
be overin.nded by iipplying heating voltages 
aiiove the rated values as overheating of the fila¬ 
ment eause.s atimirmal coneentration of the emis¬ 
sion on certain active ".spots” and quickly ex¬ 
ha usts the filament. 'A'hen such exhaustion of an 
oxide-coated filament oei-ur.s, 1:10 restoration i.s 
possible, the tube being conijiietcly .and per¬ 
manently ruined. With the thoriated ttmgstcn 
filament, however, the .situation is different, inas¬ 
much as an e.xhausted filatnent timy often be 
"rejuvenated.” In case of the thoriated tungsten 
iilament the majority of tlic emission is from ihe 
traces of thorium present on. the surface of the 
filament wire. I'his thorimn is originally ii.ico,r- 
porated in the tiiamenr, either as a core trf tlio- 
rium ozidc in the center of the wire or as a 
thorium alloy dispersed throughout, the wire, 
in either case a i('mporary overJo,ad will exhaust 
the surface thorium. More thorium can be brought 



TRE .Wr — TRERillONICKECTIFIEU, 

to the surface from the body of the wire by 
"cooking” at, a voltage slightly higher than iior- 
rnai, appljdng no voltage to the plate during 
this process. Tit rejuvcn.ate the filaments in 
VIX-2l(i-Bs or t 'X-21()s. they shotiid be coitked 
at 0 volts for t!0 minutes and then tested for 
emission. The "cooking" is continued iti till- 
tninute period.s until the emission shows no fur¬ 
ther improvement. Tliere is in.) point in "cook¬ 
ing” longer than two hottrs, its tmy tube which, 
has not reached an acceptable value tifter this 
length of time cannot be reactivated. To test the 
emission, the lilantent should bo burned at ex¬ 
actly six volts, and 12.5 volts ttpplicd to the plate 
of a •21i)-,B or U.k) volts ap()liod to the |..>latc and 
grid together of a 210. .Xormal tubes will .show an 
e!:nis,skm current of 1.50 miiliamperes or more, 
but the performance of the tube wiU be satis¬ 
factory if the current is greater than 85 niilliam- 
pcrcs. -V UX-2S1 should be tcst.ed for emission 
with 7.5 volts on the filament and 150 volts on 
the plate, 1'he emission .shimld not be le.ss than 
200 miiliamperes. 

To prolong the life of t he lilament, it is generally 

p'lfie - 
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“Dress” 


By C. J. Paddon* 


D ress may eonvey to one’s mind any of 
a number o( impressions, ft may, for 
itislanoe, mean more money spent on tlie 
(>\V or, perhaps, a new pair of pants or 
oven the business uf niaking a .straight, line out of 
a company of .soldiers, it i.s also used in engineer¬ 
ing to imply those last little touches on a .job that 
make all the difference in the world between a 
tu'ofcssional-looking, finished-appearing layout 
and .something that just works, “Dress” is the 
index of the pride and thoroughness of the 
workman. 

It .seems to me that “dress” i.s a quality not 
lisuaily found in amateur radio .stations, 'I’ho 
{ji'obable reason for this being that the amateur is 
usually so aii-xious to try it out once it is working, 
that the mere question of appearance doe.sn'fc 
seem to be of great importance. 



Fta. t 

Th(‘ (‘Hit- of here itnll 

Tem'i.rn tight er.en th.ifigh the I'O.U On the cord 
i-erji light, 


If tile mere !ook,s of a station were the only 
reason for “dre.s.s,'’ it would be of small impor- 
tariee (mt there is a great deal more to it than 
that: How many times has a dangling lead been 
the e.ausR of a l.ilown tube or meter? How many 
times has it been necessary to waste an hour or so 
in getting a haywire layout in shape, when a 
s,y.stemaT,ic installation would have ,s)ieedcd 
things up and allowed the particular job in view 
to be finished in. Imlf the time? How many times 
have you missed skeds just because the outfit 
went on the bum and it wa.s irapos,sihle to locate 
the trouble due to the mess of wiring? 

.Vll right! That much for destructive criticism; 
how abi.iut something helpful? The .simplest use of 
“dress” is the cabling of all leads carrying low- 
frequency or direct c-urrent.s. Suppose, let us say, 
there are seven leads coming up to the set from a 
power .supply on the floor. W’hy not. take these 

' tteotricai Xte,.^c;i.rch Products. 230 West 37tii tit., Ciu- 
lU. 


.seven lo.ads and run them along in a bunch, rhey 
can be la,shed tightly together with a fiiecc of 
hard cord using a “whip stitch” as shown in 
Fig. i. 

i'hcre are sever.al maimers in which the cord 
c.un be looped about the bundle of wires but only 
one that allows each individual loop to tie itself 
tightly in place. A careful .study of the stitch 




.F'J'r 

(/iiioO 'HVh of ho'v nntfh -Di Ogerutrn-.S tnhle enn 

he mode, hg runP.i'ng all eupplg ■{'}’< eahle form, The r.ahte 

ifhould he mio /Jifrfi the ipf.ide of the (tiNe leg to proferf it front 
mechanical injuri/, For high Ihu'korn'' or 

kiinilnrly C'.ot'.Ivctor mny he c,htni)u-/t. If xno.t 

afraid to (he. tn.ro.iotion on the. h\i/h tnUnne yov are 
enim w.'tt'n.ff, r; ohout time yov oldafned nete li'it.h }0i,(heienl 

■Jrrnterti'op ipjairlM brenlolov/}, 


illustrated in Fig. I will show that the cord run¬ 
ning lengthwi.se Ls pa.s.sed under the loop whirh 
binds the btindle together. Eacli loop, therefore, 
locks itself in place and after it is pulled tightly 
in position, it i.s difficult to loo.sen or move it. 
'I’hat portion of the C(,)rd running lengthwi.se doe-s 
not have to be pulled tightly in ewder to keep the 
loops from ioo.sening. This is of extreme impor¬ 
tance especially if the .stitching i.s applied to a 
cable that has several twists or turns in it. iVnyeme 
who has tried to sew cai.'le with a .slip .stitch will 
appreciate this. 

If the cable Is one of the more compiex affairs 
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in whieii the many wires are fanned out to various 
instruments as it runs along, it would be best to 
cut the wires somewhat longer than they act ually 
need be and start sewing from one end before 
cutting and ,skimung the other terminals to fit. 
In this way the wires can be fanned out as the 
{lo.sition of the various mstruments or lunding 
posts demand without any necessity of their 



,.l of hon> roudu/d mou he e/nplrojed, ft i'f pfn'~ 

tu-'dnrlp niivnn,lf)f}i-ii)i,}i ?>./(*»/ iiie pi/irer -supply x.s fit ft difitanf'.e 
Jroyn thi' sd. All sorfs nf onilet and F.iritch h'-htes tn'ty he lAitnini'ii 
oi. trifuft 1111,1/ yuud tfertricoi ■•‘■nyniiy housi', Pi/>n clips iri/iy 
used, to fuil/l the lU/Unuil to the Xcoll., flooT — or ndiut hore youf 

being doubled back along the cable or having 
part of their length which could be included in the 
cable run along outside of it, 

d'he cable is started by bundling two or more 
wires together and after the ford is wrapped 
around the bundle tiviee, a .square or flat knot is 
tied. Prom there on, stitching is employed and 
•additional wires are taken into the bundle or 
fanned out of it as the circumstances may require. 
A few experiments will show how simple the job 
actually is. Ho much for calling! 

The next step in the right direction is to get 
some of the. flexible metallic tubing known as 
<■ Ireenfield and run the wires in it. This tubing 
should, of course, be grounded because the nearer 
to ground potential power lines can be brought, 
the better off you are. 

The best possible method would be to run the 
leads in conduit. This itsod to require a lot of pipe 
cutting and threading but., fortunately, there is 
now available, a lino (.if fittings called “Kondu” 
that are attaciied to the jiipc and tnake good 
contact without the necessity of threading. These 
fittings are not piarticularly expensive .and the 
only toots needed are a hack-saw and a. wrench. 
There i.s an unlimited assortment of tools to 
clioose from and with the amount of ingenuity 
usually possessed by an amateur, a beautiful 
iinishod-lonking job can bo made. 

After the ('■onduit runs are in place they should 
be suitably grounded and given a good coat of 
black asphaltum paint which will be dry in an 
hour or .so, leaving a liard glossy finish. 


39 

By the use of conduit, we supply ourselves with 
a shielded pow'cr supply line that reduces the fire 
hazard to nothing, wliich is a lOOOCJ, improve¬ 
ment in looks and which elfcctively banishes the 
old dangling lead hazard. 


Alternating Current Rectification 
as Applied to Radio 

(.O^ntinned from pngts d7) 

advisable to burn the same at a slightly reduced 
voltage. It i.s good practice to use a voltage from 
5'",. to 10% Itelow the rated value. Lower vol¬ 
tage,? may increase the plate resi,stance unduly 
and cause overheating. The practice of under¬ 
burning is especially valuable in the case of oxide 
coated filaments, sucli as ttsed in the |1X-'2.S1. 
When burned at rated voltage thesii filaments 
liave .such a great total (,‘ni,isBion that if short 
circ.niited even momentarily, they wiU destroy 
themselves. When the filament is undorheated, 
however, the emis.sion is greatly reduced and 
under proper conditions the saturation current 
on temporary sliort circuit is not enough to 
damage the tube. Huch protective underburning 
(,if the filament doe.s not materially reduce the 
output of a tube .as a rectifier, but cause,? the 
output wave to be flat-topped as shown in “ H” 
of Fig. 1. In the (-a.se (.if nX-2.Sls used on high 
voltage circuits it ts advisable to further protect 
the tubes by the use of a suitable fuse, otherwise 
failure of a. tiigh-voltago conden.ser would im¬ 
mediately destroy the tubes, A six-volt dial light 
is convenient for f his purpose; it will usually light 
to normal brilliancy w'hen carrying the full output 
of a pair of 2s1s (l.')0-200 ma.) but will burn out 
before the current becomes great enough to dam¬ 
age the tubes. A further method of tube pro¬ 
tection by judicious design of the filter circuit 
wiU be taken up in the latter .section on ‘AFilters,’' 

The guaranteeti life of the IIX-2.S1 rectifier 
is 1000 hnur.s, but in actual service it will average 
3000 hours at, full load. The tube was provision¬ 
ally rated at 750 volts a. c. and 100 ma. output 
current, although the final rating -was reduce(i to 
700 volts a. (*.. and Ho ma. output. 'I'his means 
that with a single tube in a half-wave circuit 
(Fig. 2 .\), it is poissible to obtain 20-100 ma. at 
500-700 volts; with two tubes in full wave (Cir¬ 
cuit I Mg. 2 tl), it is possible to obtain l.'i0-200 ma. 
at (;00-7.50 volts; using two tube,? in a voltage¬ 
doubling circuit (Fig. 2 D), it is possililo to obtain 
SO-lOO ma. at 000-1400 volts, and using four 
tubes in the same circuit (two in parallel in each 
leg) U)0-200 ma. can be obtained at the .same 
Voltages. 

■’I’he voltage which can be applied across a 
thermionic valve is limited rmly by the value at 
which ionization of gas accurs, or arcing across 
the stem press. In the cas(.( of the 21U-B, neither 

{(■'ojll.niut'.d OH pilf/K 
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Notes on Distortion in Audio Frequency 

Amplifiers 

By J. R. Nelsoii''‘ 


T he subject of resistance- and imped¬ 
ance-coupled amplifiers has been treated 
quite extensively, (me jjhase of both 
resistance- and impedance-coupled arn- 
I'iifiora has l)Pen neglected, '’i’he .stage preceding 
the power tube is called upon to deliver a large 
voltage in order to .swing tiic grid of the power 
lube because there is no step-up ratio in voltage 
fieiween the plate of the anrplifier tube and the 
grid of the power tube as there is in the I'iise of 
a tran.sformcr-<a)uplcd circuit,' More distortion 
may be ttresent in the re.sistance- or impedanee- 
eouplcd amplifier than there will be in the trans¬ 
form er-coi 1 pied ampliher. 

.hxperienee has sliown that about of seci.md 
harmonic voltage is the maximum value that 
should be jiresent without a. iiotioeable tioerease 
in quality. This value i.s rriuch greater than the 
maximum allowable value in .some cases of tele¬ 
phone work which is 1 10'^^,-. Although .5',- seern.s 
a rather high value, it may ea,sily ije ext'cederi 
!inlos,s care is taken in design of the amplifier. 

The iisuai method of designing a resistance- 
coupled amplifier is to determine hf)w much the 
inw-frequeucy amptitication may fall off from the 



FIG i 


maximum aaiplificiition per stage. The dilTerenr 
stages are usually designed alike so the percent¬ 
age of the low-frequcnoy amplification to maxi¬ 
mum amplification, designated here by A', is A' 
to the nth power; n is the mimher of .stages. For 
example, if the value of K for .a .single .stage is 
til.)'the percentage of low-freqnency amplifica¬ 
tion to the ma.Kimum amplification of a two-,stage 
amplifier is squared, or ■Sit,;. 

The stage preceding the power tube is called 
upon for a large plate swing so that a more logical 
method of designing the amplifier is to design 
this stage .so that it, will deliver the required 
voltage with a minimum of distortion. This re¬ 
quires that, its grid will not .swing positive, 'l.'hc 
other stage or stages may be designed so that the 
amplifier will have the ciirrect frequency arnpli- 

EngiQcei'mg Department, E, T. Ctmnlughani., inc. 


fieation charaeteristio. For example. as.suine that 
the amplification at fifty cycles of a two-stage 
amplifier is required to be at least SO'-r of the 
maximum amplification. When the .stage preced¬ 
ing the power tube was designed, it was found 



that the above percentage was S,'), 'fhe other 
stage must have its percentage of low frequency 
amplification to maximum at least stt divided t)y 
So, or Off,;. 

'Fhis article will develop and disettss the equa¬ 
tion of a resistance-couple amplifier. melhofl 
of calculating the input voltage required to give 
any voltage in the grid circuit of the .siieeeeding 
tube will also be given. It will also call attention 
to the method of tinding the approximate plate 
voltage swing for airy input w.iitagc for a resist¬ 
ance-coupled amplifier and how (his method may 
Ite £n(.idified for the ea.se of impedance coupling. 
A. method of finding the pirr cent of .second har¬ 
monic voltage from direct current, readings wilt 
also be pre.st:.'uted. 

Fig. .1. shows the most general ease of one stage 
of a resistanoe-t.roupled amplifier. The capacity, 
Cj,, is the plate-to-filament capacity of the tube 
plus the wiring capacity, f'l'p is the external plate 
resistance and is the internal plate resistance of 
the tube. ('* is the coupling capacity, lip is the 
external grid resistance and ?■,, i.s the iniml re¬ 
sistance itf the tube. Cf is the input eaiiaeity 
of the tube and is a function of the tube factors 
and impedances. It may, however, be taken aft- 
i.iroximately as the grid-to-filament eapaclty, plus 
„\v.. times the grid-to-plate eapaeity; where A.v. 
is the voltage atnplification of the ne.xt stage. 
The voltage acts as a voltage MtA'i in the plate 
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circuit where /i is the amplifying factor of the 
tube. Solving for Av. we obtain 


Av. = 


gm 




■tj 

Whore 


/' »YtVT-t’a+ -rr-^') ~ 

L \ Ch / wt'i, J 


h 

1 , 1 

j,, ^ „ 

if l\p 

i , 1 

ff'i = "• + —- 
i ij liff 


(1) 


gm~- 


The quantities Cf/Cb, Cp/Ci, and (!„Cp/Ct, are 
negligible compared with unity, and ( V/ and 
may he neglected, liquation 1 then becomes, 
neglecting the above quantities. 


Av.- 


gi+g- 2 +j wiCp + C,,)- 


u'Cb 




When neglecting the phase angle, the absolute 
value of Equation is 



, i </ifO ■( 


'!/i = ya,)— 

F 1' O-.j) Ft iji - ..7 j 

L i.r( h-i ' 



The real term of Equation 2 does not vary wit h 
frequency. The j term, however, varies with 
frequency being negative at a iow frequency, 
f)asses through zero and becomes positive as tlio 
frequency is increased. From Equation 3 we 
can see that it is necessary to make ('/. large if K 
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PJ«S. 3 


is to bo lugh and to keep tand C'p small if the 
high-frcquciK^y amplification is to be kept up 
near the maximum value. I’he iiigher our re¬ 
sistances, the more noticeable is the failing off 
of amplification at both high and low frequencies. 

We may, however, set a liigh- and low-fre¬ 


quency limit to the frequencies desired and make 
om" amplification the same at both of thc.se 
frequencies and greater at ;iny frequency in 
between, Let vi bo two >“ times the low fre¬ 
quency and »•; be tv\o a" times the iiigh fro- 
queney. Refer to the term of Equation 2, At 
Wi. this term will have a certain negative value, 
if at It's we .«o design the amplifier that this term 
has the same positive v;.i!ue, the absolute value 
of Equation 3 will be the same, .Vssumc that 
f/i aud gs are fixed, ^^'e may then solve ftir (% to 
fulfill this condition. Solving for C'l, we obtain 


a= 


diih 


fi) 


Equation 3 will have its maximum value wiicn the 
j term of Equation 2 is zero. This will occur when 


(lith 


gig-i 




w = t 

\ C,,iCp 


hCpi 


(fi.) 


TIarrLs * solved for the appro.ximate equations 
obtained by neglecting Cp and tA for the value of 
('/, required to obtain any value of /v. 


+ -t-rp/fp|y/ --- — i 


O') 


Where/, is the iow frequency considered. 

Fig. 2 shows the family of plaie-ctirrent plate- 
voltage curves of the C'X-840 tube plotted for 
different values of grid voltages, if resistance 
coupling is used, the effective piate voltage is 
not the same as the "B” voltage because there is 
some drop in the externa! plate resistor. Fig. 
2 is shown for a 180-volt " B” supply. Load linos 
are drawn in for different values of external plate 
resistors. The intersections of these lines give 
the effective values of plate voltages for the differ¬ 
ent curves. 

I'he input voltage required for any plate volt- 
a,ge swing may be foimd approximately from 
these curves. For e.xample, assume a O.i-moguhm 
resistor is used, d’ho operating point is 127.5 
volts with a grid bias of — !..i volts. If the plate 
voltage swing is 20.3 volts we find that an input 
voltage of 1.5 will give this .swing, as the differ¬ 
ence between *1 and B of Fig. 2 is 20.3 volts. 
To the other .side of the bias potential, — 3,i.) 
volts, the swing from B to C is o.tily 22.1) volts. 
',rhe difference between these values is 20,3 minus 
22.0, leaving 3,4 volts. This difference is quite 
large and the amount of distortion would be too 
liigh. 

Conditions may be improved by using a larger 
value of rosi.stor. if the same grid bias is u.sed aud 
.a 0,.5-megohm re.sistor i,s sub.stitiited for the 0,2- 
megohm unit, the |.ilate voltage swings, for an 


Hams iVotPfii on the Oepijju ot ResiHtancK-('^HpacMty 
C.oupied Amplifiers, rrociKdingn of the Imtiiute of Uadio 
Erojineens, December. 1926. 
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input of t ,.“i volts with a neeativp bias of i :.i vnlf s. 
will be ;’4 and volts, 'fhis is an i,tnprov('rnen(. 
viver the fi,rsl ease and the distortion would he 
t,aueii less. For an nndisiorted output ihe two 
swings should be equal. 

When an impedance is used in the plate circuit, 
the plate-volts plate-current curve become,s a di.s- 
tortod elipse instead of a straight line. Jf there is 
no di.sTortion. the curve is a I nie elipse. If the d.e,. 
ci'sistance is small, the opt'rating point or plate 
voltage is [.ii'aetieally the .same voltage as the "11” 
voltage, 

■In ,Kig. o, the voltage am))Iification is plotted in 
terms of per cent of m against the ratio ot the 
external resistance or impedance to the Internal 
resistance of the tube, 'I’hroc ca.ses are eonsiderod: 
first where the external load is a piiirc resistance, 
set'ond when it i.s a pure reactance and third when 
it is a cunibined resistance and reactance. For the 
last two ca.se,s, the phase .angle.? liave been neg¬ 
lected, These curves are. however, a eomiiari.son 
of the absolute values of amplification. The curve 
for all e.xternai resistor approaches 1001, t very 
slowly. 

From the.se curve,s we can see that no matter 
vt hat kind of an external load we iiave it i,s possi¬ 
ble to obtain the same absolute value of ,:\v, by 
some cxTernal plate resi.stor. For example, if we 
have a pure inductive reactance whose ■value i.s 
2(>, the arnplificaiion would be 8 ( 1 % of m. ,Vn 
external resi.stor whose 'value is .S.l’cj, would give 
the same absolute value of amplification, 

-Vs any pilato load can be replaced with an 
equivalent lip, the curves of Fig. 2 may be used 
for impedance coupling .also, The ecjuivaicnt 
value of rp is found in Fig. d, The d.e. operating 
[loiiit is taken as the "B” voltage and a load line 
of lip i.s draw'n through this point. W hen a,n input 
voltage is applied to the grid, the alternating plate 
current will v.ary between the plate voltages for 
if, where £'. is the d.e, bias and c. is the 
input voltage. 

from the examitic given above and Fig. d, it 
can be seen i h.aT .a small ratio of rear-tance to i> is 
I'quivalent to a much larger ratio Up to I'p. If a 
large plate v-iltage sw ing i.s required, above afiout 
10 volt.s, impedance coupling .should be used in 
the stage preceding the jiowcr niht' to keep down 
the distortion as ilie larger Rp is. tlie les.s is the 
distortion, 

The required value of (,,i for any given value of 

may be calculated from Equation 2. We will 
assume that .\v. has its maximum value .so the J 
term is zero. 

^ C;,! t/'/j 

tp-! ‘:h.-Tih 
ill" 


may be left fixed ai 2 megohms. The 'value of r,, 
to usi'- ii'i F.quatiun ,S may be found from Fig. i. 
.itter the value of is calculated, the distor 


lion sliould be checked from Fig, '2 by finding the 
plate v.ilTage s'wings from as the grid vmitage 
is varied between ((-..hi',,,. 

When a voltage is applied to the griti of a 
tube with an impedance m its plate eirenit. the 
.■.ilternatiug (,'urrent i,s 

ip iipCp ’ ( 0 ) 

In the above' m” stands for an admittanee and 
the subscript,s denote the order of t he admittance, 
th.at I.s: o; is the admittance for 

If wo are working the ttihe as an amplifier on 
the nearly linear portion of the •.•haracterLstic 



curve the first two terms will repre.setit the plate 
current to a good appro-ximation. 

,Let the input vol.ta.ge be 

('V=,tsin/f (MO) 

where .1 is tiie peak value. 

Cfj' ,.“i ■ (IF) 

Equation 9 becomo.s: 

cpf.ltl'2) 
Whci'C' tpc.c) denoted the admittance b.ir the 
■second harmonic and the admittance for the 
direct current, * 

When the a’a are evaluated the values are 
found to he 



(tft) 

r-/ 

} i, -f- Z ( 

h 

(14) 

y-p -rZ ;>,••>?) 
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A New Low-Power Screen-Grid 
Transmitting Tube 

By O. W. Pike and E. E. Spitzer '^ 


T he XIX-805 is a four-cipment tube of 
the sereen-grid type designed primarily 
for use as a power atuplitior in trans¬ 
mitting cireuits. Under this condition, 
it has a nominal output rating of 7.o watts and is 
especially adapted for use on the higher frequen¬ 
cies. The tube is also very useful as a (Tystal os¬ 
cillator. 

The electrode structure of the tube is built a.s a 
single unit, entirely supported from the bottom. 
The filament is of thoriated tungsten in the shape 
of a double helix supported from a center rod and 


the electrostatic field at the filament. Therefore, 
there can be practically no feedback through the 
tube from the plate circuit. In radio-frequency 
amplifier circuits this eliminates the necessity for 
neutralization to prevent feedback and oscilla¬ 
tion, 

'fhe bulb i.s mounted in a “ IJX ” base. The 
plate lead is brought out through a cap on top of 
the bulb imstcad of through the plate pin in the 
base; the latter serves as the screen-grid terminal. 
'Phe control grid and filament are brought out 
through the usuai “ HX " Ija.se pin,s. 



-es ' " a 

c»ir/!WL-af?io 


requiring no tension siirings. -Ul electrodes are 
cylmdricai. The screen grid con.sist.s of a close 
mesh or winding mounted on side rods e^xtending 
from a stem collar, and this forms the main sup¬ 
porting structiu'o of the tube. The plate is sus- 
peiulod from this structure by glass beads. It has 
four fins for he,at, dissipation. 

The function of the screen grid is to provude aii 
electrostatic shield between the plate and the con¬ 
trol grid. The voltage of the screen grid is liehl 
constant and variations in voltage of the [ilate 
have practically no effect on the control grid or on 
> tinlh tte&.virdh Luborae)r,y. Iticaejul jliccfriL- Co,, 
Hi.’heneC't.Mdy, H. t. 


TKCHMO.tn llA'I'.l. 

The technical information on the TX-Stj.j, 
useful to the amateur, may bo summarized as fol- 
low.s: 

Main use . . , .Oscillator or r.f. power amplifier 


K umber of electrode.s.... 4 

Filament: 

\’olts. 7.5 

Amperes. 2.0 


Type.. 'Thoriated 'Tungsten 

Average l•haracteristie value.s calculated at: 
£'..=--0, £’,,= 12,5, £'/ = 7..5a,c. 

Hi, - Plate voltage. 

.£’< = (.'ontrol-grid voltage. 

£'rf= Screen voltage. 

Ef- Filament voltage. 


Plate current. 

.Amplification factor. 

Plate resistance. 

Mutual conductance 


.021 ampere 
150 

200,000 ohms 
750 microhms 


Approximate direct intercioctrodo; 

(-'ajiacitiea (I, It. F.,) 

Plate to grid (filament and screen grounded) 

0.5 i*itid. 

(Irid to filament and screen. 10. giifd. 

Plate to filament and screen. 7.5 iigfd. 

Ma.ximurn overall dimensions; 

Length. 0 hi'’ 

Diameter. 2 fi.'IO" 

Base typo. HX and oati 

Typo of cooling. ..Air 


dsoillator and r f. power amplifier. 
Maxiiiiuiu operating plate volts; 

Modulated d.c.. . . .. .500 

rnmodiilatcd d.c, . . 500 

H.c. ir.iii.s.l. .5tHt 

Maximum d <■ [date current amperes 
Maximum plate-dissipation watts, . 16 

Maximum .screen-dissipation watts . 3 
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'■lominai sorepn-grid volts. 125 Negative control-grid bias fan hr obtained from 

(Maximum r.f. Urifl Amperos. ..... 5 batteries or a gridleak and should have a value oi 

Operation at Xoimal; £';, = .5U0, E,,™; f — ITri, about 75 volts. This value is not critical and can 

Ed~ 12.7, Er~7.~> be varied to suit individual conditions. However, 

t .’ntput waits. 7.5 the use of less than 75 volts bias re.sitlts in- lower 

(dficiency. A gridleak of 10,000 ohms will give 
approximately 75 volts bias. This requires a d'e, 
When using the t iibo a.s an oscillator or radio- grid current of 7.4 milliamperes. If Ies.s excitation 

frequency amplifier, the plate dissipation should is available, a high-resistance gridleak can (w 

never exceed 1.5 watts, which produces no color u.sed. The d.c. grid current, incidentally, is a very 

on. the plate. Eegardless of the actual value of in- good indication of the amount of excitation. Grid 


jjut and output, the ofhciem.iy 
should always be .sufficient, to 
limit the plate dissipation, t hat i.s, 
the ilifference between iri|jut and 
output, to this figure. The d.c. 
plate cturent should be liold be¬ 
low til) milliamperes. Wiihoiit ex¬ 
ceeding the dissipation or plate 
limits, it is possible by careful 
circuit ad.iustmen(, to obtain an 
output of 10 watt.s of useful power 
at frcqueneie.s up to. and in¬ 
cluding, the 14,UUI.)-kc. amateur 
band. The 7..5-watt output figure 
is, therefore, c<:(nsccvative, 'I’he 
maximum plate voit.ag(‘ for mod¬ 
ulated or non-rnodulated o.scilla- 
ior or r.f. puvver-arnpiifier .service 
is .5(,)0 volt.s. If, for t.hi.s sei’vice, a 
self-rectifying circuit i.s used, the 
value of a.c, plate voltage .should 
never exceed .jot) volts effective, 
The screen voltage of approx¬ 
imately one-fourth the plate 
voltage may be obtained from a 
separate source or from the plate 
.supply through a series resi.st-ance 
of approximately ‘iO.UUO ohms. 
'J’he latter, or re.si.stanco method, 
is most desirable as it aiitomat- 
icaily maintains a {iroper screen- 
grid current. With the resistance 
met hod the filament eircui' shouid 
nut be opened with the plate volt¬ 
age on, a.s this will place full piato 
x'oitage on the screen. With po¬ 
tentiometer or a separate source 
of .screen voltage, the screen volt¬ 
age should not bo applied without 
the plate voltage, '.Fhe screen 
need never dissipate much energy 
for i.iro[jci' functioning and no 
(jortion of it shouid be allowed to 
.attain a tern[jcrature of .more 
than a cherry red color, in all 
casi's the external impedance be- 
t-ween the screen and filament 
terminals must be kept as low a,s 



THE rix-ses aCREEN-GEW 
TUBE 

Tho'i.ig/i {hx L K-Stio rthnrp 

to T^Ae.mhifi ihif 

(i<i]aileT iiCTee.ii.~(rf'i'd tv.hp. o\(d (hx 210, 
'i( ixaUy hn.s hut littlp in coinmon irilh 
t.txm, t'nh’k'e (hp ike mtlnl 

cap nt the toj) the tube dve^ not. net rrs 
the Urminul jor ih.e touirol-o^’id. It it< 
OdineiUi.-d. to the plnfp. qnd infiuresy hii)h 
Ot-i-OlaMon nuniu-xt Ipnknge ond 
hrmkdown. The. oynirol~(.n'id w?x^/.rd>i 
Pi the fp'ui terniinni vf the ^-t'lndufd 
‘’r'X** hose o.io:/ the -n eon- 

w-fivH to the nyular plate /tin. 

J>>d<nd of jrn.(ll.nfj rtn ol'til plnte fi.s 
(he 210. the. plnte at the. b’ii't y.s 
round o.nd prn>2ded unth /owr fin*i to 
>iid in thp di'^^ipniion of htot. Tfx 
TS ffu.pported oj the (''p h>! uhi.’E* 
hetulii iknt are ia turn ■nufport.pd hp the 
four rod-< O.p'j'n xhick the .vfiftvTi. ii-' 
n.'.'Und. The.EP ura firmJn nltnclipd to a 
dmnp tloxt encirr.lp.x thp. sO.m.. 


currents between .5 and 10 milli- 
arnpores are sufficient to excite 
the tube to full output. 

If the ITX-S(,i.5 is i,jsed as a 
•Straight amplifier ino frequency 
multiplication), the plate am.l 
.grid circuit.s should bo adequately 
shielded from each other to reduce 
any external coupling which may 
.Set the tube into oscillation. 

When the tube i.s properly 
excited and shielded, it is t-x- 
cellently suited for driving the 
next largest screen-grid tube, the 
EX-SbO, or the corresponding 
three-element tube, the IIX-,S.33. 

When using the UX-.S65 a.s a 
crystal oscillator, additional feed¬ 
back external to the tube is gen¬ 
erally neee,ssary on account of 
the low grid-plate capacity. This 
is best accompli.shed by means of 
a small variable condenser con¬ 
nected from plate to control grid. 
,\bouT. lO ujd fd. maximum is .sufii- 
fu'ent in the 17.50- and 3500-kc. 
.amateur bands. It is be,st to con¬ 
nect a blocking condenser, which 
is insulated for the peak plate 
voltage, in series with the variable 
Condenser, so that there is no 
danger of making a direct metallic 
connection between the grid and 
plate. By means of this feedback 
condenser, it is pos,sible to adjust 
the load on the crystal very 
nicely and the danger of craeking 
the crystal by overloading is 
greatly le-ssened. 

CUARACTF.niSTIC CUEVE.S 

'I’he characteristio curves for 
the UX-iit)5 which are shown here 
are included for the purpose of 
supplementing the information 
given in the preceding description 
of the tube. 

When the tube is used a.s a 


pos.sible iiy the u-se o) r.f. iiy-pass radio-frequency power amplifier 

coudensers. In any case, the screen dissipation and, occasiorially, for special rea,son.s, as an 
must never exceed 3 watts at any time. oscillator, the grid- and filate-voitage .swings are 
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much larger than it is possible to show on a 
static characteristic curve, 'rhereforo, these 
curves serve only to iHustrate the peculiarities 
of screen-grid tubes in coinparison with three- 
eiectrode tubes, in practice, the action of the 
(.J,X-SiJ5 in power eircuits is not greatly differ¬ 
ent from that of similar three-element tubes 
excepting for the elimination of the feedback 
capacity. 

.I'ig, 1 shows values of plate current, and sereen 
current plotted against plate voltage for several 


control-grid voltages and at a screen-grid voltage 
of 12,5. At the lower plate voltages, the plate eur- 
rent becomes very low due to secondary electron 
emission from the plate. The screen then draws 
electrons from both plate and filament, resulting 
in a screim current peak. As the plate voltage in¬ 
creases iwith constant screen voltage) tlie plate 
current rises rapidly to its normal value while the 
serccri current drops to a low value which in some 
cases becomes slightly negative due to second¬ 
ary emission from the screen-grid. At its normal 
value, the plate ■•urrent is practically constant 
although there is a .«light inen^ase becau.se of im¬ 
perfections in the .screening as well as due to the 
secondary emission ciurcnt drawnfrom the screen, 
in general, the slope of the plate-current curve in 
this region may be taken as a measure of the 
screening qualities of the tube. 

Mg. 2 gives plate current and screen current 
plotted against grid voltage for tliree values of 
Hcreeu voltage and at the normal plate voltage. 
From these curves the mutual conductance may 
bo calculated as with tlu-ce-ciement tube,s. 


Notes on Distortion in Audio 
Frequency Amplifiers 

(Confinueii /to?rt pwje .b.'' 

\\ here the subscripts for Z, the external impod- 

auce, have the same significance as they have for a, 


Equation 13 is the usual amplifier equation and 
will not be discussed here. F- is a ftmetion of 
inroruai and external impedances and the varia¬ 
tions of the tube factors with input voltages, it 
will not be iieees.«ary to use the values of F for our 
purpose, so it will not he given here. 

'.the plate current of frequency 2//2-,t is given 
by use.'oA''. If we multiply this by 
we obtain the second harmonic voltage inrro- 
duced in the plate circuit. This voltage is 

K f -2 O “ F .i - i 10) 

iSimilarly wo find the direct current 
voltage is 

/f(oi) — /'’/!“ U7) 

.As the sticoud harmonic voltage is 
equal to tlie dire(d. current voltage, we 
may find the second harmonic voltage 
l.>y finding E(„i) introduced in the plate 
circuit. 'I’o do so it is only necessary to 
apply a voltage, *1 siu It. to the grid and 
note the change in direct current. 'The 
d.c, voltage introduced in the plate 
circuit is then rp+R, where R is the 
d.c. resistance of the plate load, times 
the change in direct current. 


The voltage of frequency I/'Jr is .u-l 
and the second harmonic voltage is 
equal to the d.c. voltage. The per cent distortion 
is t hen 

distortion = -X100. (iHi 

act 



in looking for a suitable form on which to wind 
a good radio frequency choke W’TX.t.I came aci'o.ss 
the .stand of au «.ild '• Kellogg” telephone, it was 
made of hard rubber, was 1 ji." by 4 K" and held 
.12.5 turns (.4' 2i> gauge d.c.c, wire. The resulting 
eiioke proved thoroughly satisfactory. 


•• Hey VL, QRA? " 

"iSaOMQRJ.” 

“Aw cum on LG QRD?’’ 

“Say OM QRX or you’ll wish you could QTA. ” 
“Gum on bo a sport QTU'?’’ 

“You're gonna have to (JRS! QjiZV’ 

“ .First you'll have to tell me (yi'S’!”’ 

“ W ell OM if you must know your (tT.T is too 
high, bc-.sides I’M QRL anyhow." 

“Well QRY?” 

“ It’s not a luatter (.if (tRM OM ORI so ploa.se 
QRT before I .XO.S ami somebodv gets QSR. 
QSF.?” 

“ You don't have to Q8H Y'L I’ll QRP.” 

-- Ed Mo.ee, t.c WSEH. 
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Calibrating the Heterodyne Frequency Meter 

or Monitor 

B;y George Grammer 


A FEW months ago them was a, message in 

/\ QS'F from H, P. M.: ‘‘ If I were asked, 
f \ 'W hat is the big outstanding problem 
A. .IL. in amateur radio today?’ iny an.swer 
woiiifl ho, ‘frequeiiey preeision!’” Liston in a bit, 
r,specially on the old '‘41)” .and “'20” bands, and 
then see whether you tliink the chief \va.s very far 
wrong. 

Xattirally, there must be a period of readjust- 
rnont to 1029 contlitions, but in view of the 
iiatiiinering in 1,16’jf' on that subject, (,he only 
fonciusion to bo reached is that we wore ail .so bu.sy 
iiiiilding those new transmitters a.nd receivers that 
we neglected the frequency meters, 

1'he object of this article i.s not to present 
another bras.s poimder’.s idea of how to biiild a 
frequency meter, but to point out a few ideas on 
getting t he most out of a good one and to set forth 
a simple and convenient naethod of obtaining and 
keef)ing that very desirable accuracy of ealibra- 
ilon which amateurs regard as practical perfec- 
tioJ! in frequency precision. 

•But first of all, let s see what we want oitr fre¬ 
quency meter to do. We’re always being asked, 
"( )RG? but can we gi ve the other fellow his fre¬ 
quency quickly and accurately? Well, most of us 
liftve to reach for the old coil-aiid-condenser 
meter, lift the lid on our receiver, jam the meter 
in among the ''works,’’ and then come up for air 
to rea.d it. l.’hances are, if we held the meter an 
it.!('ll farther from the tuning coil the reading 
tv'iuld have boeu different. Maybe the next day 
wi:‘’re working on a ‘different band and we get the 
sanie request. We have to take one coil out, put 
ajiother in, and go through the same process again. 
■Maybe we missed a point or two on that coil when 
W9XL was transmitting si.\ months ago, and be- 
.=ides. the meter was dropped a few times since. 

W'hat do we want? Why, a meter that we don’t 
iiavt; to .move when we want to take reading; 
one that doesn 't, n.^quire u,s to .shift coils when we 
go from one band to another; one that we can 
e,alibrato once and use for all bands; and above 
all, one on which vve can got a really accurate 
reading. The answer Ls simple — a vacuum tube 
oscillator or iicterodyne frequency meter. 

.Mthough theoretically, wc could use the same 
oscillator for all the f.requene.v baiid,s a.ssigned to 
.aniateurs, practically, we are limited to three. 
Very '.veil, iet’.s make it cover the three most 
(jopular barid.s; 3.5(J1), 7000, and 14,000 kc. In a 

■ W3A.1H, oU Central Avenue, Audubon, N. J. 


pinch perhaps we can use it. on 28 me., but we 
won’t worry about the fellows on that banrl — 
they call take care of themselves or they wouldn’t 
he down there. 

All right, let’s go. We’ll build the oscillator to 
cTiver the 3.500-kc. band with a little overlap at 
(ho ends. When we're working on this band we 



FIGURE / —" Whf^n the nre femotM from ihe ilate 

circu-U of the tube the l(ikf e their piacr. o.u<i 

l-ireverU>i a chojioe ni piute voltage v/hich might the fre-' 

gurney of the eircult to ehtft, 

use the fundamental frequency of the osedlator; 
on the 7000-kc. band, the second harmonic .and 
on the 14,000-kc. band, the fourth harmonic. We 
find w'e can pick up the foi.irth harmonic in our ns- 
ceiver with adequate strength and if we iisten 
closely on 2S me. we (!aii probably pick up the 
w<>ak eighth harmonic. 

'l.’here's been so much good dope in QST in the 
past year on liow to go about building such an 
osciilator-frequency meter t hat it would be .super- 
flumts to give a.ny eon.structional data here.* 
We’ll need a pair of phones in the jilate circuit, 
and if we don't want to leave rhem there perma¬ 
nently we'll .have to put. in a 200t.)-ohm resistor to 
sub for them. The jack arrangement shown in I’ig. 
I will take care of this automatically, the resist- 
.ance being cut out when the phones are (.iluggcd 
in. 2‘2}-<2 volts are plenty for the plate of a 201-A. 
1.’he same iilament battery may be u.sed for bot h 
receiver and frequency meter and will usually f i.ir- 
nish sufficient coupling between them. Gf eoiu'se, 
well want a vernier dial that can be read ac¬ 
curately. Incidentally, let’s put that dial on the 
(.!(.)iidnn.ser so that, when the plates are all out the 
dial will read lot). 'Then wf!‘ll have a. scale which 
will increase as the frequency increase,s, making it, 
lots easier for u.s to think in kilocycles. 

Now wc have our '‘ 19‘29” frequency meter, but 
we have to calibrate it before it will be much good 
to u.s. Viffiere are our ''‘standard” frequencie,s to 
come from? To be .sure, W9XL broadcasts them, 
l.)Ut the next transmission is ten days off, and any- 


* See page 0 ot the .August, ‘.928, and pa.ae 9 of the 
October, 1928. issues of QiST, — .Editor. 
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bow that’s our night with the \'L. Well, there are 
lots of eoinmereial stations above and below our 
baiifis blit we don’t have an up-to-date list of 
their frequencies,* and besides we want to get our 
points inside the aiuatciu' bands, tiuess the only 
tiling we can do is to go uji to the broadcast spec¬ 
trum. Old stuff, no doubt, but let's do it correctly. 

W'e need an oscillating receiver on the tiroad- 
cast baud from which we can pick up harmonics 
on oar netv frequency meter. W'e hear a loud 
groan from the eha|.) in the background. "My 
B.C.L. Set is downstairs in the living room and 
besides it doesn’t oscillate." 

Take a look at Fig. 2. d’hen dig that discarded 
“ii-eifcuit tuner" out of the junk bos. together 
with an old socket and a variable condenser. 'I’he 
fixed condensers and leak will be found in the 
.junk, too. Run the filament and plate vires a.s 
.shown, to an old tube base. Put a clip on the end 
of a long lead from the aerial connection on the 
tuner. 

Now we’re ready to start to work. W’e take the 
detector tube out of our receiver and plug in the 
"adapter," putting the tube in the latter. Then 
we put the clip on our antenna lead-in. Don't 
bother about a ground if one isn't already eon- 
nected through the filament. \\'c plug the phones 
into our receiver and hear some music. FBI It 
works! 

Now let’s look at the table. Maybe the stations 
.shown under the various frequencies don't come 
through so well at your location. If not, put in 
those that do. Starting at the top, we tune in 
WTAG, 5.80 kc. Making our aeiaptcr oscillate a.s 
strongly as possible, we adjust to get zero beat on 
WTAG.f The oscillations must be strong enough 
so the sixth hannonie can readily bo heard in the 
frequency meter. Then we listen around the low- 
frequency end of the band on our frequency meter, 
find the haiinonic, and .adju.st to zero beat with it. 
Notv we jot down that dial reading as ;!4S0 kc. 
fsomc sort of switching arrangement will lie con¬ 
venient to transfer the phone from one set to the 
other. Now we go back to tlie broadcast adapter. 
The next station is WEEI, 590 kc. \\ c time a little 
below W’'T.4G and hear a station, but we don't 
know whether it’s WEEI or not, and it’s probabl.v 
too weak to catch the announcement. However, 
we don't worry, because this station, being next 
below WTAt’l, must be on 600 be., so we proceed 
as before and jot down the point for 0.540 kc. We go 
down the band in this way, listening to atmuunce- 

* ThosB who may l>e iiUt^rested iii the fiisrh irequency 
will find a fGinpiete list ot «?brtnnels nl.iove 
15(>0 kc- and thp srafions la wham they nre fissiyried in the 
November. 1928, issue '.'F the .Proceedings uF the .Institute 
i>f Radio Pngiueers. Cofjies may be obtained from i fie lu- 
stitute. 33 West 39th f^treet. New \ ork City for ^i.uO 
viteh, ' RoirnR, 

T The iiiusie will be chewed up for uU btit the point oF 
Ecro beat ui vthich setting ii will be unless The I're- 

queiicy nt' the transmitter and rereiver do not hold in step. 

The higher audio frequencies wiU be clipped, however. 

— ,lr.mrrt-*H, 


ments from some .station.s and '‘predicting" the 
others. We must be careful on our “predictions" 
to be .sure we don't skip over some frequencies 
and throw ourselves out, but this wiU not happen 
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if a little judgment is exercised. If oiu' broadcast 
adapter is olf by 1 channel GO kc.). the error will 
tie inultiphed by the number of times the harmonic 
frequency is greater than the fundamental. Thus 
the error will amount to between 40 and 00 kc. 
luider these condition.s and wiU be readily de¬ 
fected. On some frequencies, for instance 3000 kc.. 
we can check the different harmonics against each 
other. When wo have all the points wc can get. wo 
plot them oil eross-seefion paper and find that if 
we have worked ciirefnlly the line of points will be 
siirpri.singly uniform. A smooth curve will iron 
out the ‘‘wild’’ ones. 

Now Just what degree of precision can we ex¬ 
pect from this method'f Probably many broad- 
caster.s are not keeping ou their frequencies a.s 
they should, but there is no doubt that those sta¬ 
tions ou frequencies from 650 to 1000 kc. are lieing 
chocked pretty closely liy the Department oi' 
Commerce, sitiee they .'.ire on the "preferred’' fre¬ 
quencies, 'and in many cases have exclusive as- 
.sigiiments. Broadcasters are required to keep 
witliin 500 riick'x of their assigned frequency and 
at 550 kc. this represents a muxituum error of 
, 098 ,:, (vhile at 1000 kc. it is only M%. Surely 
this is good enough for us. If we have done our 
{■ahbratiug witli reasonable care wo can be .sure 
that OIU' percentage error will not be more than 
1 10 of t',;. which means a reading within 3.5 
kc. i,in 3500; 7 ke, on 7000 and 14 kc. on 14,000. 
It may even bo les.s, as small inaccuracies in the 
fundamental frequencies will average them.selves 
out if as many points as [lossiblo are obtained, .Is 

s( i.ini I f.llf'.l piK/t: P") 
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The Disc Condenser 

By Miltou A. Ausman * 


T fTK fo.st of l■llllli(:■ns('rs iiap at timea 
formed prohibitiona in rlio way (if i.-oii- 
sl.rueting reliabie transrtiitters anil it is 
ii'iy purpose to firing out (not originally, 
however, but more to general use) a elieap, sitn- 
pie, and etfieient eonden.ser of the disc type. 


1 


view Of DISK CONDENSER 



The breakdowri voltage of this condenser is 
relatively high and depends upon the spacing 
between plates, the rai.lius of the edges, ii.o., the 



l-'IO. 1 

Ihp. hi'('>>k<kprn <■!■< *-ii r^/riei, 'J'hitf dot« 

.VO'i’ for hut thf^ rhouhi 6 <? nhoat 

ftffyv; fhu.f. ■in.'i'.r-ifv'l. For tho. va'i/ hioh ix- Utf; 

■:h.i‘uh..( -tif! fnrthf-T, 

greater the radius of the edges the higher will be 
the breakdown voltage, this lieing itarticiiiarly 

■U.'JngIiiei.;i, >vaf,i'‘nai Radio Tube Company, oTJ—lSth 
htifr't'i, oau Francisco, Cai, 


sitterniiitod at the higher irequenpic,s:i and the 
frerjuency of the voltage aeros-s it, 'J'he I'olled or 
rouiitied edges have the effect of rei.lueiug corona 
which in itself ettuses iimittatton and results in 
condenser bren k-down. 

,V curve Is given showing the aptiroxhn.ite 
breakdown voltstge at, do eyele.s Itut it must bt- 
uuderstoiM.I rliat ai, least twice this spaeiitg rnust 
ite u.sctl at radio frequencies and for tlie very high 
frequencies, ,a further increase in the spacing 
should be fuade, The curve given i.s caJeuiated 
from t he fonmtlas of F. W. i’cck, Jr , which arc 
given in his [lafter delivered before the New York 
Electricai Hocicty, October TO, f02H. 

.4 curve is given for the cafiaeitanco of disc 
condensers of various disc diameters us calcuiated 
from the formula: 

2.24.S K 'I 

il 'X 10*“ 

where: < '=the capacity in microfarads 

A’=-the dielectric eon.sfant il in this ease 
tor air I 

• (= area iti square inches 

'/= distance bciwccu the piates in inches. 

There is no use of making either the device or 
its description itomplicated. The drawing shows 
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hxt. 

the details of its construction and its s!?:c can 
readily lie varied to suit, one'.s needs. 

For those who arc not mathematically inclined 
the simple rule may be e;iven that if we wish to 
doubie the capaeity we must double the plate 
area or half the distance between the [liates, if we 
wish to double the breakdown voltage we must 

\iJonl'ilvi>.^d roi poijf kS) 
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A Simple Home-Made Meter 

By Stanton Chapman* 


G ood inef.ers ure always worth 

t.iieir prii'o, but frequently the ext'er- 
imenter eauuot have all tho meters hi.; 
would like. Most types of motors aia; 
too tricky a job to be attempted at home, but 
the “hot wire” t.ype is simple, and a, good one 
(•all be made out of odds and entls found around 
in the average workshop. Hot-wire meters have 
disadvantages. They cire not very accurate, 
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particularly at the lower end of the scale, unless 
made with the grearPst care and precision, 'rhey 
are easily burned out oil ao ov*erlorid, and they 
must be corrected for variations of temperature. 
Nevertheless, they have two uutstandina: ad- 
vantaffes for the experimenter; they will measure 
idteruatitig current and direct current equally 
well, .and they will indicate radio frequency 
currents with fair accuracy. 

'I'lie first meter attempted shoidd bo of a fair 
size. standard four-inch alarm clock wiU 
provide a nice g!ass-i routed case with plenty of 
room for the “wn-ks.” 

A disc of radio panel material or hard wood, 
is cut to fit the (dock case and makes a. base 
board u|)oii which io mount tho movement. 



if wood is u.sed it must be boiled in wax. This 
Impi'iivi's its insulatina qualities and prevents 
shriiikaee and expansion due to weather changes. 

I'wo lirackels are cut and filed from l/lb” 
sheet brass, (bee Fie. 1.) Bracket “A” is just a 
simple rtiiele. Bracket “B” has a tongue that 
is bent to form a spring to put tension on tho 
wire and to provide the zw’o adjustment. The 

■* W4LD, Box 175. Sewauee, TeaueBsee. 


right-hand end of this bracket is doubled on itself 
to make more thickness for the thread of the 
adjusting screw. This screw should have a fine 
thread and must be long enough to project 
Through the side of I,ho ease. If tine thread taps 
are not available, a nut may bo soldered to tho 
lirackot i.n.steacl of threading^ the hole, 'Phe 
brackets are fastened to the base by two fi-32 
bolts. One bolt in each bracket slicks out at ihe 
back and tlxvsi? are the terminals of the motor. 

Tho sfiindlc for the ijointer movement is part 
of the flock woriss. (Note: A defunct dollar watch 
will also provide fi spindle and bearings.) Cut 
avvav' most of the iirass frame that supports the 
wheels, leaving only enough to carry the balance 
wheel and its bearings. (See Fig. 2.) Tho hair 
spring is di.scardcd as it will not be itsed. The 
pointer can be a tiiece of very thin still wire, but 
a c;).r(sfully selected broom .straw makes a very 
good one. It can be fastened to the balance 



wheels with thread or sealing wax. A knob of 
wax on the lower end of the [loinfer will balance it. 

.\ small spring is made from thin brass wire. 
(Fig. 2c.) 'riie little siJi'ing on an auto tire valve 
ciui bo .straightened out and re-beiil, to the shape 
of tlio sketch. 

The parts are assembled on the Vrase, and two 
.Miiall wooden blocks are screwed in the position 
shown in Fig. 3. 'I’btt card scale is fixed to those 
by small screws. And now all that is needed to 
finish the meter is w, bit of .silk thread and tho 
“• hot wire.” 

Tho .size of the wire used will determine (he 
range of the meter. Naturally, the smalier ihe 
wire, the more sensitive the meter. .Small resist¬ 
ance wire can be purchased but eXL-ellont wire 
may be found in a iiuriied-out pocket B-bai,tery 
tester. Most of the inexpensive voltmeters that 
read to -hO volts or more are wound with two 
(toihs, one on top of the other. The inner winding 
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is 1 ‘nppcr wivp, aiul tho iiiitor diu' iT-sistanct' wire. 
Uh^ually ulidUt X'>. 40, ^li^£ht1y over three ihou- 
sy,tirlths Oi iOi Inch in diameter. 



CAUBRA TfON BY SrANOARO AMMBTER 

FIG,4 


.Vbout two iuehos of tLLs wire i.s soldered 
between the brackets, aud tire silk thread is 
attached to its. (writer by a sniiill wire hook. 
The .silk Is git'cn (.'ne turn around the lialnnee 
wheel spindle, then a loop is tii.'d and hooked 
over the i.ension si.iriua. Th(? .‘nljustiTient, i..if this 
hirrint? is imporiant, 'There .sla.inld be ;.i slight saij 
in the wire when it is cold, and the tension spring 
.-hoLdd just take uii the siui-k when it is hot to 
giei;' ;) full scale readina, .'ifter a few trials this 
;idjustnien( can (■asily be found. 

ivith this .sise oi win' the ]iointei' .sbouid begin 
to indicate :it about 100 milliniriperes and give- 
i! fnli-si'ale I'f'a.dine of abont iOO ntillianipercs. 
W itii a d-ohm shunt across the rt'rM,in.ais it will 
tfad ironii about to l.o aiupcres, t'rhis .nadtes 
a good antenna inetc-r tor rt lf>w-r’ovi‘'r radio 
iratisndTter.! With a l.'i.j-ohm shiiut it cvill read 
up to .1 amperes. As a voltmeter, ii will indicate 
ai.iiut d t oits, and with an .s- to Kj-ohin rheostat 
sa. svrfr.s will 1 ‘ead ti volt.s lull scale, Ihis type oi 
\ oltmeter must not be left in the circuit, as it 
taite.s too iiitteh eiu'reut — (.t.tf.i amperes at ti volt.s. 

!f a plate iiiitliauimetcr .for an amateur radio 
transmitter is desired, smaller wire n.ust be used. 



CALIBRATION BY m TUBES 

FIG. 5 


4A'ire two thousandths of uu inch f.002) in 
diameter will give a n.'utiing from about 00 to 
'250 milliamperes; wire .0015 Int.'h in dianieter 
will work from about dt.i to 150 milliamperes. 
'The wTttcr has a hotne-tuade meter in use with, 
.tX.tl25 diameter wire, that reads frotn '20 to 125 
milliamperes. 

It must be noticed that the a.l.Kiv(.i indic.aterl 
scale reailings are only approxim.ate, and wide 
'.ariation from the.se value.s tiiay be found in 
some cases. This is bpcau.se inaiiy factors control 
the actual scale deflection olitained — the tension 
of the .spring, the friction of the bearings, the 
weight of the pointer, and tnost important of all. 
the length and temperatttre coefficient of tint 
v.iie. However, after having obtained .some wire, 
a fev, experimeuf s vvill .soon show what it will do. 


If the wire is too large it may easily be reduced 
ill diami'ter by careful grinding In'twecn an oil¬ 
stone and a liit of iaiatc glas.s. using kt'ro.sene as 
a lubricant. little fine emery powder will s)ieed 
things up. The .tK)3 wire referred to .above can 
be reduced to .0(115 in about ten inirnites after 
a little practice. A machinist's micrometer siumid 
lie btiiTow'ed to test the diameter. 

The meter should, of course, be calibrated in a 
circuit with a .standard meter fuid a variable 
resistance .as shown in Fig. 4, bur if no -standard 
is available, rough sc.-de points can be obtaiiii'il. 
for a miHianuTK'for. by connecting the mc'ter in 
the ,\-batfery lead of a radio receiver, usitiu, TOO 
or '200 tuho.s. (See Fig. .',i t.ine tube lakes OO 
nullia,mpores, two tul.ies tidco I'Jfl milli.anipi'iTs — 
aud .so on. ITigher readhig.s can b(' obtained from 
201-.A. tubes, which, talre ‘2.50 milliainpcrcs, t.r 
f).25 aiiipcres c'ueii. 

In Conclusion, note that a hot wire .meter mtmt 
Lie ir .,1 a case, for etcai a slight draft will cool the 
wire and give- a low lea.ding. 

That Silver Clip 

T.'id you read i>age I>7 of rhe March issue" 
If you did, and have faded to send ui your St.a- 
iion 1 ies.rription, you are neglecting a ehrince to 
gain one of the laurels of .\nmteiir Kadio—oi else 
yoii'i’i' ashamed of your station. C)o it nowl 

\\e .said last tiionth fliat we would publish n 
picture of the cup in this i.s.sue. Crnfornina,tely' 
wo were uniible to get it in time but will print it 
next month, 


Q.S'/’ is fully indexed- • every issue, as soon as 
[lublished — in a set of cards, These card.s firing 
to your finger tipis any' article on. any .subject in 
QHT or in any one i,if 1.700 other journals in all 
languages. This is the Kngineering Index .Service, 
instil uted in .fannary, IP'is, w hich is to be found 
in the Puiilic Libraries of .Xeuark. (.'levelanfl, 
Bridgeport, lialtimore. and the .lohn (.'rerar 
Library. Chicago. 

Alteraating Current Rectification 

of these types of failure occurs until well above 
the rated voltage. The 281, however, is more likely 
to contain gas and (>.xeossive voltages must be 
avoided, Even when operating within the normal 
range u slight blue glow between the filam.ent 
and plate shows that some u.iniziition is occurring. 

The efficiency of the 2.SI tube when working at 
full load is of the order of (i5‘’,.., and the overall 
effioienc.v of the rectilier plant, including traiis- 
fortner and filter lo.s,st'.s, shmdd lie 'Ey ',,, with a 
voltage "regulation" on the output of tlie tiiter 
circuit of not more than 1,5 Volf s per inilliampere 
change in load. 

('uncliiile'h 











By Chauncey Coston * 


O NE of the most annoying effeets a set energy than tlie oscillator is capable of supplying 
iuiilder encounters at the highei’ Ire- and the oscillations will bo i‘oiiipIetely damped 

quencies is the resonance effect of ro- out. ( Voii are all familiar with the action of a 

eeivlng antennas. This effect, variously frequency meter in stopping the oscillations of a 

called “resonance effect," "damping effect,” receiver when tuned to the same frequency and 

•‘energy absorption" or "timing hole," prevents coupled tightly to it.) 'The absorption or reso- 

thc oscillation of a regenerative receiver on cer- nance effect af. 2,')(.)0 ke. prevents the rciteiver from 

tain frequencies and doc.s not permit the mo.st oscillating at that frequency as long as the an- 
effieient operation of the receiver at all fre- tenna is coupled tightly enough to the receiver so 
quencies. as to absorb a great deal of energy from it. 

No doubt everyone working a receiver h,a.s However, the effect of the antenna is not 
found a certain setting of the secondary con- limited to L’-tlW ke. If it were we would .say, 

denser or main tuning dial where the set could not "Iluh! 1 don't want to hear anything at 25t)n kc,, 

bo made to o,seillate even by increasing the let it damp." 'The elfi'ct is obtained at the har- 
amount of regeneration by an adjust¬ 
ment of the regeneration control dial. 

Although the regeneration could be 
increased until tlie set would howl on 
each side of the point in question, no 
oscillations ooidd be obtained at that 
point. This prevents the reception of 
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c,\v. signals and, if the erTeet eonie.s in 


FIG, 1 


the center of an aumteur band, it is 


very troublesome. The resonanee effect is further 
annoying because it docs not keep sharply at a 
definite frequency but depends upon the pro-vim- 
ity of the antenna system and the power of the 
oscillating receivi'r. The efl'cet is likely to extend 
over a wide Tiand of frequencies which can be 
narrowed to some e.xtent by increasing regenera¬ 
tion. However, thi.s brings in another disagreeable 
element because in most receivers the adjust¬ 
ment of regeneration has an effect upon the t,vm- 
-ing of the grid circuit. Any large adjustment of 
the regeneration will then call for retuning of the 
grid circuit. 

A receiving aerial with i(.s ground connection, 
lead-in and antenna coupling device (whether 
inductive or capacitive) forms a system resonat¬ 
ing at a definite frequency. My ‘JO-foot grounded 
n.erial with its l.l-turn coupling (loil has a re.s- 
onance jicriod at about 2500 kc. il20 meters,). It 
would bo less without the loading effect of the 
coupling coil, 'This is approximately the funda¬ 
mental frequency of the antenna system (approxi¬ 
mate becau.se of the loading coil, the true funda¬ 
mental being of an unloaded system). That i.s, 
this .system forms a tuned circuit due to the 
f-apacity between the wires and their inductance 
which resonates at 2500 kc. Now, the effect of a 
tuned circuit is to absorb energy from any oscilla¬ 
tory system in close proximity. When the tuned 
circuit is brought too close (tight coupling) to the 
oscillating circuit, it will tend to absorb more 

* W7ABN, 924 Smith Avenue, Hoquiam, Washington. 


monies of the .-ystein a.s well as at the funda¬ 
mental frequeiie,y. (mder the particular set of 
conditions exi.stirig in ray ease, instead of follow¬ 
ing down in re.gular harmonic relation, absorption 
i.s found at only the even harmonie.s. There is no 
effect at the odd hariiionies, 

'The etfeet is so broad at, the higher frequencies 
that the poor receiver refuses to oscillate when 
coupled at all tightly to the antenna and this is 
one of the greatest difficulties in operating a re¬ 
ceiver aijove 20.000 ke, !t is the main reason for 
using a short aerial which keeps the ab.sorption 
points from coming so close to.gother as to blanket 
the entire range of the receiver. 

Having slated the matter in ns clear and dis¬ 
couraging manniT as possible, let ii.s look iironml 
for partial remedies. I say partial because I have 
not found anything to eliminate the I’esunaiicc 
effect, although sei'crnl seiui-reiiK'flies arc at. 
hand.f In the uuteiuia system shown in Fig. la, 
there are four simple met,hods of so changing its 
(ffiaraetoristics as to be of aid in thi,s matter. Of 
course, one can always <lo this by (hanging the 
length of i he tierial. a rnn.st excellent method, but 
who wants to go out mid climb thirty or forty 
feet wlien t hen^ ai'e simpler and quicker methods? 

{(Uyiijin'iioil 

t The iiuihor In not t7tH)widering the w.se tjf a coupling tube 
as employed in the “ 1929” receiver shown on page 9 of the 
November, 1928 issue, Undoubtedly, many will find it 
undesirable (for tinam'ial reasons mostly) to use the un¬ 
tuned r.f. stage and must resort to some of these methods 
for overcoming their trouble. — Editor. 
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Experimenters^ Section Report 


P ROBABL\ one of the chief reasons for the 
popularity of experimental work is the 
fact that theix,' are sueli a large number 
of diversitied paths along whieii the 
experimenter may roam, f'niike the traflie 
handleror DX hound, his objectives are not. so well 
detined. neither do they remain so firmly fixed, 
(jne may prospect along a eertain trail and find 
tieforc reaching its eiid many other by-ways 
which rival and even excel in their myBterie.s the 
original path. The experimenter follows 

along to its ultimate destination the path upon 
which he has first set his feet and at his journey'.? 
end retraces ids .stops to the iutrigning side-way 
to further prospect its vnliies. 

Hecaiise of the many and varied problcni.s, wo 
tind atnong those reports on hand for this nionth 
no two that tleal with .subject.s l:•io.seiy related. 
There .should be soineihiug of intere.st to niu.st 
overv csperimenicr: Perhaps we should point out 
shai if you waul to sec sotnething in a future issue 
eijncermng yotir pet experimental problem, this 
ivould bo an excellent time to send in a report on 
it. There is only one more suitable time at whieh 
to send in your report — yesterday. 

TO CarSTAL OK Not to CRi'STAl, 

With the eliange to the now frequency bands 
.alloeated for amateur operation by the l.R.C., 
umny Imve j-ji-obably ftmnd themselves with 
crystals suitable for tifieratiot) in tmly a small 
portion tif the availablp territory. One .simply 
hate.s to give up a ery.stal-eotitrollcd transmitter 
and go back to the not-.so-stablo v;irict,v par¬ 
ticularly' after having gone to all the fuss and 
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FIG. I —■ The '‘ff'ui'/t'Mvfii vherfhi/ miher a cryt^tal 

ny OKnllntor m>'\i bibi// ft>/ dimply lAui/f/iifHf in 

f’ithfir th^ ('.YynUd or « .\'o vther cirvuU chn.hiit'y 

/m nex>:i^-y\ry, 

e.xponse e.f getting a crystal job in good running 
order. If it is not possible to regrind the crystal 
for general amateur operation, the next best thing 
is to use it in those bands for which it is siutable 
and change over to an osciUator-am])lifi,er ar¬ 
rangement for tiio otiier frequorieios. 

An excellent suggestion along this line is due 
to John J. Long, jr., W8.\BX, of 20-5 Prospect 
iSfreet, Canandaigua, N. Y. He recommends the 


u.se of the Colpltts circuit in place of the eryst.al 
oscillator. The arrangement is sliown in Figure 1 
and does not require any complicated .switching 
s.ystem or change in the circuit eonstnnt.s when 
going from one type of oscillator to the other. 

,4 pair of General Radio plugs act as the ter¬ 
minals (.)f the cry.stal holder which is plugged into 
a pair of jacks on the transmitter [janel. '!'hc,se 
would be the jack.? numbered 1 anti 2 rm the dia¬ 
gram and they should be mounted along ft 
horizontal line. A bangamo eonden-ser is equiftpod 
with Htiother {lair of (J.R, plug,? and connects 
l)etwcen jacks 1 and i! as .sliown by the dotted 
line. The third jack may be mounted directly 
above the first one so rliere wtll be no eoiitusiou 
nor tendency to iJug the crystal in the wrong 
terminals where it may be required to h.atidlo a 
larger amount of jjower than it is «ipable of 
.safely faking care of. 

Three [ilng-in coils are employ’ed to cover the 
S.'itX!-. 7001)- and 14,000-ke. bands ami if the 
cry.stal is in the 1750-ke. band atiother coil may' 
he constructed to meet these conditions. 

If the .succeeding amplifier need.? to bo neutral¬ 
ized, the r.f. feeder to its grid may be taken from 
plate end of the two plate-tuning coridenscrs and 
the neutralizing lead may come from the cun- 
donser connected to jack No. .i. From that point 
it eonneets ilwough the regular neutralizitig con¬ 
denser to the [ilate of the amplifier tube. 


UESIOX OF :t.\DtTCTAXCF, COILS 

Editor, QST; 

In connection with the article on the design of 
Inductance Coils by D. R. Ciemon.s in the Febru- 
.ary issue of QS'i, may' I add jiist a few observa- 
tion.s to y'otir contributor's remarkably' clear and 
concise e.xposition, 

I should first like to draw your readers' atten¬ 
tion to an exceptionally good ,seriu.s of abac,? de¬ 
signed to assist constructors in deeicling on the 
form and size of coils for various purposes. 'I’ho 
abac.? referred to have been ajipoaring in The 
'It’iiYdc.ss World * during the last two month.? and 
enable one to calculate the inductance of a coil or, 
convor.sely. the size and shape, etc., for a given 
inductance. Correction,? are given for aimo.st 
every' conceivable factor. Gbviously, it is almost 


The Wirelp'^9 World and tladm IUr\e>r, pubUshi^d by 
Uiffe 4: Boris .Ltd,, Dorset House. Tudor Street, London. 
E. (T i, England. Subscription rate to foreign countrie:< 
other than Canada I9s. 6d. per year To OTinda and Eng¬ 
land, 17s. 4d, Published weekly, I'he aliaes referred to 
started in the issue dated July 11. 1928 and cover a great 
variety of oalcuiationa. Those which ai>r>eHred in the De¬ 
cember, 1928 and .lanunry, 1929 issues liave been devoted 
to the design of iuductatice coiia. — Epitok. 
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impossibJe to eompiito tlio self mpuciiann' nf a 
eoil though, i believe, allowaneo ]ia,s been niiiiic 
to eomponsate for errors hue to self CMpaeitanee, 

As your eontribiitor points out, the (tarallel 
resonauce effoi'l,, is often negleeted hut it, i.s also 
often over-stre.ssed. It may. 1 think, he safely 
a.s.sumed that the eoi! \vhi<'h has the iowost r.f. 
la’si.siauee will also have the iowe.st self-eapaei- 
taneo. As that st.atement is a goneraiisiiition, 1 
hope that none of your readers will take if, quite 
literally as there are iibvious exeeption.s. \ev<T- 
thelcLSS it is made beeausu the r.f. re.si.st.anee of a 
eoi I ut any and all frequeneies ean be n eeurateiy 
measured with or without its assoeia.fc! eoinpit- 
nent.s. Ineidentally. the faefor.s that eoiitribute 
to a, low r.f. resistance eoufributo in no small 
way to the reduet ion of self-eapacitanee sus ean 
he seen by earefully eonsidering the faefor.s 
involved. 

Obviously, the parallel resonance elTeet quoted 
is utilized in the design of w.ave traps as is meh- 
tioned in the article and resistance, both ohmic 
and r.f. (to differentiate the types! is a primary 
consideration and, one might add, the deciding 



FIG. 2 — 7'h^ f/^rurnl relntion^hip hdirr.‘'n tfiP rnhirs •>/ the 
mriuus unit^ for the eondrucHini nj n irnrp-trn}) in, 

nhorr.. The trap shouM be of ,x ry low rcsi:.lani‘<> for 
faetorij operation. 

factor in the efficiency of a wave trap. A little eem- 
sideration of the principles involved tvill show the 
reason for the exceptional inefficiemoy of so matiy 
wave traps on the market. In almost aU caso,s tlic 
ratio is far too small. In considering the ease 
of .Fig. 1’ it follows from the equation; 

that ,at the resonant frequeney h. = h and, as 
both those current components will be ISO de¬ 
grees out of phase, the power absorbed will, ex¬ 
cept for the small transient periods referred to, 
be nil, pronded the resistance is nil. It follows, 
therefore, that the logical way to keep the rosist- 
anee to its lowest possible value is to employ the 
largest pos.sible ratio of (,* L and the condensers 
employed should be of the mica variety to keep 
.such losses low. The inductarice must also be ijf 
low registance and must be so designed that 
minute variation is pos.sible. 


In rtio,st commercial wave traps a not too-effi- 
cient inductance is shunted by a small condenser 
of uncertain efficiency ro.sulting in a (voefully bad 
performance which in turt) re.sult.s in the ci;m- 
demnation of wave traps in genc'ral though they 
can he very cfHeient if de,signed on the principle 
enumerated. 

eiTtain test of the efficieney of the wave trap 


(c ioad 



FKr*. . '.rhc jU(er onanoemf'/d nnvloped to elimincte in- 

A'v/mwrrr phased hfi a «iuH fUi.i^her. The to he re- 

ipiaiKiidf for a i/rral ih al of the ( dectivene.-ifi of the hi/dttn. 

is io connect ami disconnect it while a signal of 
average intensity is being received. Xo diminu¬ 
tion of the incoming .signal will be observed if the 
tr,ap is functioning correctly. .Vn officieney of well 
over l.io per cent is obtaiiudile with a well de- 
.signed unit. \s one ajijiroache.s the lower fre¬ 
quencies considerable modification is neee.ssary in 
practice. This has been dealt with in detail in 
(.tsT at various times. 

May 1 in conclusion point out that a very fer¬ 
tile field for those experimentally inehned Ucs in 
the eonstruction and design of astatic and 
toroidal inductances for the higher frequencies, 
8o far as the writer is aware, no data has been 
rmblished. However, as they work satisfactorily in 
the broadcast band and re.sult in simplification of 
.screcTung and a general reduction in eddy current 
losses, there appears to he no reason W'hy they 
should iK.it 1)0 f-Ui ployed in high frequency 
receivers. 

Thanking you for your assistance in the jiast 
and wi.shing QST, its ritall and contributors 
further success, I remain 

— Jiihn .1, MnHnggart, 

Shidnrnnd, Hnlifnx, N. S. 

i,U';<!i.utL, 

Kdward II. I\’ebbc.r, Jr„ M’S.AAX, of 7221} 
Hazel Avenue, Bywood, Delaware (Io., Penn., 
write-s as follows eoneerning the decibel. 

‘•in the year telophnnc engineers of this 
country adopted the ‘transmission unit.’ com- 
niunly known as the TT', as a standard in evalu- 
iding the losses on various circuits and appara- 
tn.s. Thi.s unit was defined by stating that two 
amounts of power differ by 1 TU when they are in 
the ratio (.if Id-* .and any two amounts of power 
differ by .V TTT when they are in the ratio of 
10 -X' 11 , In ot her words, the number of transmi.s- 
sion units in the ease of two powers Pi and P-i is 
equal to 10 logio I'i/l'i, 
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"Recently, the term ‘decibel’ was adopted for 
use instead of the transmission unitThe decibel 
retains the same value and deiimtion as the ' 
but is further detined as 1,10th the value of a 
fundamental unit which is known as the ‘bel* 
Thus the bel would be defined by stating that two 
amounts of power differ by one liel when they arc 
in the ratio of 10 b The number of iieis in the 
case of two powers, l‘\ and P.j would be equal to 
log,, P,/7\., 

However, this is a relatively large unit and is 
seldom used so we will consider the decibel which 
is abbreviated ‘db.’ 

"To further clarify the meaning of this unit let 
us consider some practical applications, Suppose a 



Picks 


I’-'TG. •} —’ 77,-.- riu>h! It ly yo-..eC/./.r r'.> (h.‘’ rp-julnT 

ph.,,111’ hnitpra rripth>>’l i,fi th'.’J nn 

eerlain amplifier has an input of 10 milliwatts and 
an output of 40 niiUiw.atts at frequencies for 
which it is designed. Then, the number of deciiiels 
c-ould be found in the following manner: 

Let X = the gain in db 
•e = 10 logic 40 /1(1- 
iv = 10 logic 4 

.i; == 10 X O.tjO'2 
a; = (1.0, 

Tliis amplifier would bo said to have a gain of 0 
db. 

•‘ Next eon.sider a choke coil which is designed 
to prevent the pa.ssage of all current at certain 
frequencies. A.ssume that the power input is 100 
milliwatts and the power (lutput is o milliwatts at 
some definite frequency. It is evident that this 
would be a loas rather than a gain and the most 
convenient method of solving for los.se,s is to use 
the larger amount of power as the dividend in the 
power ratio; thus: 

Let .r = the loss in db 
.r = 10 login i0O/.5 
.<• 10 login 20 

- K) x'l.oOl 

'I’hia choke would be said to have a l./i-db loss at 
this frequency. 

“It i.s conamon practice in telephone engineer¬ 
ing to plot CLtrves showing the characteristics of 


amplifiers, chokes, filters, and other apparatus 
using the loss or gain in db a,s ordinates and the 
frequency as abscissas. The advantage of such a 
method can readily he understood: such a curve is 
indopeudent of voltage and current values so long 
as the rating of the equipment h,a.s not been 
cs'ceeded. 

"As yot the decibel, formerly known a.s the 
tr,‘in,sinks,sion unit, has not been adopted very 
generally by the amateur. However, it is very 
probable that in the near future, reference will be 
made more and more to this unit in various tech¬ 
nical articles and the characteristics of our equip¬ 
ment will be shown by curves such as those 
meniioned. .\lroady, there have been technical 
articles in QsT in which the I'T’ w.a.s mentioned 
quite frequently ami it i.s for the purpose of ac¬ 
quainting atnaieiirs with this new unit that tlfis 
material is being pre-sented.” 


g:u:lX FLAsHER IXTERFEREXCE 

\Le are indebted to Victor ,1. Andrew of 4<!iCi 
Indiana venue, Ohicago. Ill,, for .some iuforma- 
tion on the eiimination of ioterferenee due ro 
electric light sign flashers. .He say.s: 

" I Teeentiy worked on a ease of eieciricai iiitcr- 
ference wliich yiplded bp.aiirifiilly to the proper 
treiitniciu for quieting it. .A ila.sliiug sign of neariy 
a Imiidrod bulbs wa,s f^ompietely S|,ioiling broad¬ 
cast reception in the huiiding on whicli it w.a,s 
iocated. The rotating switch sysleiu was in the 
fiasetiient. It enn-sisted of two cireutt.s, .•aeh of 
them a con.stant contact cominuf,ator, and four 
.segmented eommut,ators fi.a.siiing individuai cir- 
ci.iits. The two units were driven by h motor and 
the whole .assembly was mounted in a metal box, 
Every time a contact was broken there wTis ft 
healthy click: the.se occurred about a dozen times 
a second. 





/■;•/ CitnUr 

,FTG. An(ftf>er <:iick that hna pt-orpa to hr 

"First. CL)nilen,sers were tried in various places 
between the It.) leads from the commutator .and 
the ground, reduction of perhaps 7.5',,. was 
possible although this was by no means satisfac¬ 
tory. Xext, a radio-frequency choke was tried aud 
a coil of about 2.j turns or .more wound around 
the hand and connected next to the ('ontaet ariii 
did wonder.s. The chokes alone reduced the inter¬ 
ference probably tt.A'-,. 

“The final arrangement shown in Fig. 3 eon- 
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listed of 10 chokes, one in each switch lead, and 
necessarily as close as jiossible to the contact 
M’m. Each choke consisted of 55 turns of No. Id 
d,c.<;. wire on a 1%" tube. The choke was wound 
in three layers and all wore wound on a single 
tube ‘is" long. Then, a l-j/fd. conden.ser was con- 
iieided from the line .side of each of the main line 
chokes to the ground. With this combination of 
chokes and condensers the interference reduction 
was practically lOO'/;,.’’ 

C<.lNTTNTJITT TEST SET 

An interc-sting little test set for checking the 
continuity of d.e. circiuts was siiggc,stod by Jack 
Paddon and is shown in Fig. 4. 

It (.! 0 nsi.st 8 primarily of an audio frequency 
oscillator made up of a 1119 tube, an old audio 
transformer and a three-cell battery sucli as i.s 
used for the ijbtaining of bias. Filament current 
is obtained from two cells of the battery and f.he 
third cell applies its voltage to the plate of the 
tube. The plate circuit is completed through the 
circuit under t,e.st. If the circuit is open no oscilla¬ 
tions ivill take place and no sound will bo heard in 
the phones which Oiay be inserted anywhere in 
the plate circuit. They should preferably be 
located at the tilament end of the circuit as in¬ 
dicated in the diagram. A circuit which may be 
i,i):ien whieh has a high capai'ity lietween its fiis- 
CDmiecied portion will not give a ste.ady signal in 
the phone.s although when te.sted with a pair nf 
phones .and battery a perfectly healt hy (dick may 
be obtained. 


KEY CI.TCK FILTER 

WhFXiE suggests the key click tiiter shown in 
Fig. T) as having been the answer to his particular 
j.iroblem. The choke is of the i!S lienry variety 
and the condenser of l-«fd. ca()acity. 

We know from past experience that no one ar¬ 
rangement is suitable for the elimination of clicks 
in all transmitters. It is for this reason that wo 
have presented so many different arniugemonts 
in the pa.st issues of QST. The problem seems to 
I'e.solvc itself into a matter of trying all the logical 
arrangements with the idea of holding on to the 
system which provides the most satisfactory ro- 
-■ailts. There are, of course, (.■ertaiii definite line.? 
along which (jne should e.xperiment and a on- 
.siderable amount of information on the sulijeet is 
iiKioriJor.ated in the article appearing on page 0 of 
tlic February issue of (jsT. 


The Resonance Effect of 
Receiving Antennas 

n'Jnii.ritfitt'f} front ’jKOif ol) 

The ways discussed arc in addition to this. In 
Fig. lb, the antenna coujdiug coil i.s udjn.st.able 


5.5 

and increasing the number of turrus will run the 
!>oint of rosonan«(! up the scale on the tuning con¬ 
denser dial and decreasing the number of turns 
will move the point down. Fig. Ic eiiijiloys v.-iria- 
lilo (‘oupling between the antenna and .secaindory 
coil. In this case, decreasing the >ajupling brings 
the ('ffeer. down and at the same time, increases 
regeneration. In Id, a loading coil is inserted in 
the antenna elrmtil which runs (he parint up to nu 
iimount depending upon the .size of tint laJl. 
C,ij)acitive loading i.s shown in F'ig. le (fixed or 
Variable) and this puts the point down. ..A con¬ 
denser of more than 100 mmI'iI. enpataty is not 
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recoramt.’ndcd for use at the higher frequeucie.s, 
howawa.T. 

.\ny of the.so methods are successful. Fig. lb. 
Id and le are fine for operation on amatour fiands 
V. lieu it is only nece.s.sarv to move the resonance 
Iioints out of the bands. For satisfactory reception 
and ease of tuning for all frequencies. Fig. Ic is 
iiettcr. A satisfactory way of adjusting the an- 
(eiina coil coupling was given on pa.ge lit of I he 
June, 1928 issue of (JST in my article entitled 
Short-and Medium-Wave Ueceiver.” 

Everyone does n(.it itnijiloy inductive c(.iut)ling 
between the antenna and grid circuit and many 
use a small conrienscr as shown in Fig. 2:i. 'The 
(•oupiing (‘onilenser usually cc,uisists of two metal 
aiiglos arrangeil to fi.irm a. eoudenaer of two plates. 
< )no mi.'l.hod of varying the point of resonance is 
to adjust the distance between the plates a tid thus 
change the capacity of the condenser. .\ second 
method is to shunt the emidenser with utioilier 
small fixed unit which tillows (he caiiacity to lie 
increased without so mm.'h tronlile. This is siiown 
in Fig. 2b. In Fig. 2c, we have a loading coil in 
.series with the antenna us we had in Fig. Id. The 
eoi.ipling Condenser is st ill necessary. I.Tndor nor¬ 
ma! conditions, the eapaell.y (.if the coupling con¬ 
denser should he (luitc siimll and as it is iiicrea.sed, 
the fuiunmt to which the antenna, ailects the 
ability of the receivei’ to hold calibration is iu- 
i-reuseil. It is riot very desirable, therefore, to 
itlereMse the (.■apacily of the eoiijiling eonden.sor 
too mucli and the use of the loading coil a.s in 2o 
will probalily be best from this point of view. 

.. 

t.’ome oil, gang! Where are those .station dc- 
seriptions? f.,et’s have real honcst-to-goodnoss 
coiripetition. 





Conducted hy A. L. Budlong 


W ITHIN a short time after this roporl, 
appears in QST the tSeeretary of the 
I.A.R.IJ. ivili setid out a. eulendar to all 
C'astinB natiotiaJ soetions giviriB an aceoutit of 
progress of the T'riion during the piast yeac, mat- 
iers to be aeterl upon, etc. One of these latter M ill 
be the ju-esenial iou of petitiotis i'roro aiiciitlonnl 
oocieiies for udmissioti to the riiiori. \\'e alreaiiy 
have several such petitions. AniaTour soeieiies in 
toimiries vvht're there are no nauonnl Rei-tions tu 
existence al the ju'esfait time wlio wish to liecotne 
affiliated ulth the rrdon uri;- therefore urged to 
send in formal petitions itimiediatcl,y, if they wisli 
to l.ie iuciuded in this calendar. 

yiJR’lTtALIA 

Although the W'ireless institute of Australia 
V'. as recognized by the Hnion ;is the National Peti¬ 
tion for that country, many of otir readers are 
proliably ngure itf the fact th.at for some months 
jjast there have Iteeu U\o amateiu' societies in 
odsteiiec in that country; the W .I.A., and the 
Australian Hadio Trairsmitters’ l.eague. or 
A.R.T.L. 

Both groups covered the Australian amateur 
fieUl, both have been In-adcd by able men, and 
l.ioth had the interests of the amateur at heart. It 
v.as therefore inevitable, after a few incidents 
eonceniing governmeiit-umatour contact had 
demonstrated t he innumerable disadvantages of 
this lurfortiuitite situation, that the two soeieiic,s 
should take .steps to effect an amalgamation. 
I.A.R.IJ. Headquarters is happy to announce that 
the amalgamation has actually taken place, and 
through the courtesy of QTC, the official publica¬ 
tion of the A.R.T.L., presents herewith the major 
details of this step forward. 

Before doing this it might be well to outline the 
seherno of organization heretofore employed by 
Vioth societies. \ustra!ia is aliout the same .size as 
the Hnitcd States; the population, however, is 
considerably less, population centers eiimpai'a- 
tivetv fsj apart, and the number of amateurs 
much smaller. The country is divided into .seven 
".slates." 

For these reasuris, both the W'.I.A. and the 
A.R.T.L. have consisted of a niunber of individual 


••.slate orgjmizations," each having it.s own con¬ 
stitution, articles of incorpomtion, offieer.s, dues, 
etc. These sever-al stale orgauizations. or. as they 
were called, divisions of the hedera! oiganiza- 
tlnn.s, were loosely bound together by a Federal 
Ilcadquarrf rs. which unflerrook to l:•obldinato the 
eiforfs of the iarious Division sueieUes, acted as 
their ri.-prc-cni.ativa* in testifying at governmeiit 
hearings, etc, 

The men wVio met to rtfecl the suimigamation 
were Howard Love. iStanlev Gfidsen, and VKfiYX. 
th(' president, \ iee-pre.-jdent and lederai Sec- 
retury of the W.I.A... resiieetively, and Major L. 
J. Ifeonaghty, representing the .A.R.T.L. I'ho 
meeting w.‘is field in Meltiourrie, 

The first question was that of a naino for tlie 
new orgianizatifin. .’vfter a I'onsitlerable fliscussioti 
it was decided that the riame "M’irelcss Institute 
of .Austnilia" should .stand. 

Further dcliheraijous resulted in eiuiriges. Iiow- 
ever. There will continue to be a N.S.M*. Division 
of the W ,1.A., a (Juccnslaud Division, etc., but 
from now on eat.di of these divisions will consist of 
the merged membership of the former M'.L.V. and 
iV.R.T.L. organizations in the territories eon- 
eerned. Not only that, but also in each ilivision 
there will be new officers elected, new .and re¬ 
vamped Cl institutions adopted, with the coio- 
tiiued memberships of both the former organiza¬ 
tions meeting to decide and agree upon these points. 

I’he Federal Headquarters, which formerly had 
but little power in controlling the general polieie.s 
t)f divisionid branches, will now have ei.uisidorably 
moi'c authority. One of the lirst things FIIQ will 
do i.s to draft a uniform standard of qualifications 
for membership. 

General government of the Institute will be in 
the hands of a Board of Directors, consisting of 
the Federal Pre.sident, Federal V iers-Presidont. 
the Federal Becretary, and five Divisional Becri- 
taries (there being division organizations in but 
five of the seven "stales” at the present time.) 
An ••executive committei'” Iznown as th(' Federal 
Executive Council, and consisting of the Federal 
President, \ ice-President and Beeretary will have 
power to tict between meetings of the Boatxl. 
iConiinu-ii'i on page 70) 
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Calls Heaid' 

!E3 PBi 



F. Pcinht'vh'n, I to ('nfttbi'idQC RoO'K Wi)ui>t('<lnv.^ 
London. f-S.H’. England 
7000-Mtid t4,000-kr, hand?* 

^v^abv wladb wlaef wIh^'U vviHfl wlulh whd^ ’•vianz 
\Ua«)r uhtpc vvlartr v.lavx wlautn wlbnl wlhau wiblv 
%v1hnp wlbiim wSbux wibyv vvlcpk wirt'o wictp wirjc 
wlcjz wlrmp wldn vvl^t* vV'lif wlrnr wiry 1 yr 
v\'2tibn \v2ar'd w.'adx w-ku-q vv'ikwu u2afo 

>,v2ufr v.'iifthi \v2ak. uLkilk ^vJamu, w2unp 

wJaud \\2api \\2apy ’.v2aqi Vvi’arb vv2utq w2»tir 

vvl’axp w 2 baa \v2bao w2bam w2htt 'AJbfo vs^b.-y v.'ibhv 
w2bhy vL’bia \v2hif w2biv v<2h.iz Vv2box wJboz v-. Jbpo: 
'i',2bpii Vr2bpq vv2f'dr wi’cjs w2crb ',v2ciif v.'2'?iiq 

Vi2cuz vv2oAi \v2czr vv'2dp w2b v\2tn v\2fp v^iihra wJhv 
v.-,iz 5v2rk v.2.^m v,'2uk vb'Hal \s.Sft,dd w-ko'd wHael 

wkiiag '^kavd wdbjm w^lbnt v.’Hbnu v,2hph 
wdbq,v -wHi-'ya vv;i*‘q wbhz wrjjjii \\-2pi v>-:.-?qc- w^iit w-bipf 
wiatc 7viaf\v ’.viMRr vv4a-hl \skakq vv-iale \\4dv vs4ft vv4hr 
Vtihy vv4pk v/4rn svdasq vvbhj \vb'.. 0 )i, vv^yd Vibao vvHftzr 
vv6cul.» wbczk v.beqd vvHarjni wbakd wSamr vsSau'Z V'.8l>ek: 
w-^bdv' wdhoj v,8by(j wShs svH'bto wdbts wSbuh wSr-bz 

v.-;s.'‘cw' svS.:*ft vsScib w8«?ip svb'dt vv-Hr'ux wbddl' wSddy 

\v8ddz \v8dea' svSdoa Vt8d:“y svSdyi^ v.driq vv^thld v.qbpm 

wOche wifcrd vvPpxs v,v»dbc vvddbj svbdye vvbcUrz '.v'.ipaj 
\v9ecx vvOpbi w'^pio vvOoib \v9fpa v^0ftz v\-9gep wdhm vvbjl 
S^'inr vsd hr velda seldq Vf2ax ve2be vokbo vedri 

vr4ck vi-’ddk ve4ff ve4fk vf-4hh vebg'i vo8r.g iie-8ai- ktat 
klcm ktr5 kdaati cm5cx rii-2pa nn-lnif^ pylah pylaj 
j>yicl pylcm pyiib pylid pydah ca2.at* sa-dQ4 aa-dtP 

(<a-uad au-2ak td-8hwy )ik-Um fo-Isr fq-pm fq-bgom sndan 
Zrtde z^4m zsop zt5c i!i-2kx ap-9frg au-7uii 

Hti-Slt aii-trk yillni vk8hq A-k5iig gu-ioq hatda xeti-Opp 
xpa-tba tikf vcb waq 

2S.0()0-kiloc:v’cie barid 

vsibvl vvlcmf wUa w2aoi v\2aiw \v2ayr w2jn svKaxa, wHzz 
qkf g2cx g2'jd gSwk gbhp gCll g6vp 

>SPo'/\ A" i\c ET-TPKX. Z. Bir.fihdkL (tn>l(gcra 
Poznan, Poland 
7on0-aiid 14,000-kc. bands 

wlaak wlabd wiabni wlack \sladb wladx wlacp svlafl 
wlage vvlagi wlajc wlajx wlak wlnkd wlap v-laji'u w'laqd 
wlaiij wlaxx w3sy wlare wlhrr wlhhn wlbke vvlbld 

wlbna wlbad >vlbob wlcdc wirhc vslrmd wlcmp vvlctp 

wlda wl^psi wlfb svHh wlfm wThb wllp wilt wimk. 
wimx wirp wiry wlom whu) wlyb w2aad w2aau vv2abn 
w2abu w2aeb w2aed w2afv \v2afx w2agB \v2agp w2a;e 

w2anc w2aut' w2api w2aow w^aql \v2atz w'2avg w2:izu 

v,2bff w2bhk w2blx w.’boz \s2einq w2col wi'con w2rrr 
w2cuz w2cvi vv2oxi w2ry w2dg vv2di w2ew w2fh w2t'r’ 
w2fn \v2gp w2hv] \v2jd w2jt w2ogti \v2ot \v2peu w2qd 
\v2rsk w2tr w2up w2wzr \v2xg w'Jxs vv2xv wSulvd v.3ai,'0 
wdadm w-^H(iv wohih vv^aiih wMasd wdhsd vvkbqv vv^-liu 
Vvoiiib wdpt w3rhr w3tpu wotr vv4ab wdabu vv4af'k 

w 4adb w4af?j vv4agr w4ahy v.-iapu vv4ea \v4ei wdks w4l). 
wipf vv4pk \v4sb vi4ted vv4tk vv4\\r w4wo w5jc w5ni.N; 
w5ql w5yb wdavj vvTpl w8in:‘C wdaxa wSbhi vvSboy 

vvdcuh wScpc vvbcpri vv8dde wbdri wdds-j wSjo wSjq vs8k.o 
wBkr w8ivv sv8nm wOarii vv9bab wdbig wbbxy v/OcvJ 
mOcxx wdfot ag-ra2n atf:-rbl4 ag-rbb4 ag-t>7ra ag-rfrl 
a^-7ab ag-7a^ ag-7ao ag-7as ag-7kad at-2bw al-2lvx aq-ihf 
aq-llni aq-inidz au-trk au-7as Hi.i-7kwd uu-daa ar-Smo 


ar-8opq n^^j-lap ns-ibl4 us-llra xxs“52ra 

fi-lrw t'rn-8dot fm-8ev fm-8gko fni-8rit frn-8ni ?m-ochp 
fm-nr^ud t’q-ocga J'q-ocya fr-earb klask v'?lhr velbg veiro 
p)-2pa tiii-lnic* im-7iilf tuf-Tox iir-Ligs' m‘-2;i};i'?:> (ir-boq 
nt.-4rd nz-tr5 zl2sb »:12ai zl2ga ^12^0 >;l8ar >5l4tun klctti 
ba-deS f*u-fcb f-a“l'i2 sb-laa sb-laii ab-tak sb,-lbo f^b-lbs 
,Hb-lbu hb-2ab sl;-2»h sb-2iir Hh-2sx f>b-4r-5 

.•Hr-2ab st>2u.s i-o-lilab su-lci su-ioy Hu-8an Vf*2bg ysUicn 

gUPP, M. ir. Pipn'l, j PnrUaj London. 

AMI'. ;A England 

vv'laaw \vla‘-d svlafl wlsgk; vvlajo svinsp wlurm wlavx 
svibal svlhpLi vslbke vvlbkr wlblv svickp svlcmp vvlepi 
vvJia, w’(k\v vvllo vvlho vvi.nq vvJtb v.lxv w2-:\be •,v2a(-d 
vv2a!.i v.-2apy- wi'avg w'2mvw’ \v'2ax vv2hoz vv2brc 

vvL'bro \\2crb vvk'esi w2cuq w2k,i w2ix w2rr»b \v2f>t ts2'->v 
\vJr- vv’Jiip vv-'va.ttl \\ou*^l wknl'j w8aK vv’faiih \vda(|-< wknrd 
v;;^.r7>d vv:7'ivt vvfli>bx v»--)brra vvopo v.Htp wi-fpf 

v,2-q*:* v. btc’7. v','4ah<i \\4ci» *,v4p 5 vv4ky vv4'^c v,'4<>v v, S-i.bvv 
9-8a.df> wbadni vv-Haiii \v'H9.>p> \s8bril w8l>ax \v8bbr 

V','-Shck v>'8bjq vv'ShnsT v;8bs*y wSrs] s\8drj vvSd«y wSkr 
vv8lt vvSuk v..S\-.; vvSxe sv^aas wPrrd svOca.j wOtyp 
klaf k4a;-tn kdvo kfro velda ve>>he 

0(1.0 liogne. Fjoe--<ong(-i\ Beigvn. Xto ivon 

iflpard ill iba 8 i)iitli A.Uanric Ocean) 

'vV'lalb vvlnzr wlaz \v2Hiji vv2hiv v^2bpq vv2fl sv2tp vv;-gt 
u2jz; vvL’nru w2:cv vvHl.n^x wbanir \v8<'i'r \v9bpj \v9hnd vvPbmp 
wbctg vv9t'j ws^u 2^4m ve'J.ax 

<\ (.'onU\ d.'t Allee <lii Ro(‘hn\ ('l)chi/-><oiis /Vfp.x, 
(A. fd O) Frani‘0 

vvlabd wlacd wladl wlaeh wtafb wla]e vviamd wlaux 

vvlaqo vvlarg wiasf wlatm wlatv vVluvvd svlaxx vvlbal 

vvlhc vvlhea vvlbub vviofi svichg v.lckn vvlcmp wicnz 
wlcpi vvtga wtkb wlkn wlnik wlmv wlpu vvlpr wiqz 
vvlrp wlvs wlvvy vv2at'o vv2cigy vv2ala vs2aiw vv'..!,apd 

w2apy vv2atq \v2azu w2baz w2bcm \v2bco w2bda vv2bhv 

sv2bjg H2bij \v2blx vv2bnx w2boz vv2bxr w2ccd •A2cdr 

A-pjx w2pnq \v2cxa vv2dr vv2evv vv2hc \v2kr \v2ov w2rs 
w2rv w2se vv2uk vv'Juz ^\"2vc \v2vy wdarl vv3afj 

v/daie wOyjs svHaidi vvdapti vvJJatk w8!Fi*.d vvlbisd wdbjy 
vv8bnu wdbph w8hqv wJiakl woCk* ssdez ’iV-.lga vv8gt w8pt' 
\v3ql w3wz wlagr w4iu w4aq A4ea vv4ft v\4hz u4U w4pftij 
w4rb vv4rn vs w4*\' \v4vm w4zd w5ain w5bbo \v5box 
w5jc 23jd w5ko w8aff wSakc w8iikk w8ind w%r\ wSav.*? 
w8axa w8axz wAnwri w8bnd w8bhz \v8blp vvHhtb w8bts 
v\8bww wSofr w8clt w8cnz wScpc wScrb 'w8o^u w8dbc 
wSdiv vvSdkx wSdnie w8dnt' w8dno vv8dnp wSdoa wSduw 
wSfin \\8pk w9aip w9axh w9arn w9bpd vv9bqe w9oniv 
\v9cph w9dbi wOdkg '.v9dws w9ejo w9fs svPtgp w9my 
A>q whae ardi ve2aiv< ve2bd ve2ca velda rxfro milnic 
luwiiic \ o8rg tigo 

MfDirici- X. DrOcoll, ltd.:' Biflh J/x/., Anltgo, 
Wit^consln 

veAiuv :%..•( x23a 61xc nq2ay nq2sc rig5ay jiqSfl crnSni 
nj2pa Tirgf' ur2tg iinlnic ntwnic sblcrn sb2ak sb2ay Ac2ab 
nztr5 se'Jea kbekx y^lnni (.'a^no r.a2avv oadaj oa’>hg zllaj 
zllax ziL'is zl.2ac zlAir zl2nm z}4am zl4ai zl4as 

{Lontinund 07i paue i3) 
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Correspondence 

The Publishers of QST assume no responsibility 
for statements made herein by correspondents 



An, Old Stove League? 

238 8i,i. Jefforson St.. 

Peoria, Ill. 

Editor, QST; 

Here 1 am, musing over the old d.ays thnr oneo 
wei’if ours; when a thousand miles tvith old 
rotiiry meant a feather in our hut, and a note with 
its charnrteristic whine spoke more than the call 
ietter, \t‘S, the old call book, published by some 
euterprising ham i-lub over in Nebraska., liad 
more appruttriateJ call letters than ksued ones. 
\nd this pile of loiters and cards which 1 have 
just tound in the itottom i:)f the trunk all date 
tau-k to the first year of QST, 1915. What history 
i.s (.-ontained in theju! .Some day I slaJl weave a 
story around thciu, an individual one, 

.knd here is the .Station .\ppointnient is,sued 
liy the .Vmericau Radio Relay i-.eague, Ine., and 
Itearing the number 3.j in the upper left-hand 
1 ‘onier. t .'iur fir.st sci-rettiry, C. D. Tu.ska, and our 
«:>v 11 -Hiram If’eri'y Maxim’s own handwriting 
t'l’pcar. And when 1 look it over, framed as H, 
iirst was reetaved ami huug above the old outfit, 

I cannot help but be reminded of the yesirs that 
h.ave I'lapsed, the v, ondcrful progress that has 
iteen made, and the loyalty with which amatetu- 
,r;i.i.lio ('tithusiiasts have kept the I.eaguo in motion. 

Right here I wish to make a suggestion. Why 
nor form a list of the first 100 or 200 .station 
owner,s v,ith .V.R.R.L. appointments, organize 
an (lid btove I.eague, and have some fun. 
I'ersonally I v.(.iuid ho very much interested to 
itnnw where many old timers fiate tullen by the 
tvay.sidc. Nii doubt wt- couid get the ()ld Man and 
iiis nifo rnto the ring, together with a goodly 
U(.iniher ot others. A.lthough many years have 
passed, we would iill like to ho kfris .again in 
ihintght. If .Headquarters ha,s a list, let them 
publish it In (./ST. Who were the first 100’? 

,i think A.R.R.L. is old enough by notv to liegiu 
f.alking about a little history. Wh.at do you say? 

— E. G, Shiilkhnuxer. 


Tall Order 

2,522 Highland Ave., 
McKee.sport, Penn. 

Editor, QST: 

.Amongst (he various excellent avTicles in 
QST I hav(' never seen one entitled, ‘'Hott' to 
read QST.” Such an article would ceia.ainly be 
iiaiied with approbation. For instance, when I 
receive rny copy, I have a hard time of it. You 


see, ], try to read the whole darn magazine all 
at once. 1 nnwittingly ).)tiy you the .siTtcorest of 
'.’oni{.)liment,s. 

Thank yoi,i for much real plrnsuri.> and many 
constructive idetis. 

— .1. ir. iJndiiig, iryRtfF. 

Lost Cards 

1S14 Elm St., Rockford. HI. 

Editor, QST: 

I !ia''e been busy lately helping the Rost 
Office here get rid of some (9SL em-ds which ttre 
piling up for Rockford antatcur.s. When a |^■lrd 
corne.s aiidressf'd to some .nmafeur giving just 
the call letTers and the city it is very hard for 
the itostai <.»ftici-ai,s to locctte the a*idress, and 
many card.s, in consequence, land in the dead- 
letter ottice. 

1 maile up .a list (..k’ all Rockford aniaTPur.s 
with call.s, names and addre.sscs and sent this list 
to the ijo.sitnasier here who seemed plcast'd to 
have such a siawicc rendered. Last i.uonth it was 
jiossiitlc, l.iy thi.s aiTaugeineiit, to deliver 14 
Would-be .Doad-I.etter Oflice ” cards to Rockford 
i.itnatcurs. 

It would be a wry good idea if some amtdeur 
made up .si.tch a list for bis own town for the Post 
(tffice people, in tiie larger ciiii.'S amateurs euuld 
.get together anti bt.iy the Post Office .an up-to- 
da,t(! call book. In this w.ay, the Why-didn't-1- 
get-my-cai'd cojiiplaints wiiild certainly lie 
reduced. 

-- D. G. Ba'lnhf, llAtRXB. 

Phones Out of Bounds 

Navy Department, 
Bureau of .Engineering, 
Wa-shington, D. C. 

Editor, QST: 

This letter i.s lU-it .a yt'Ip from a crank but is a 
plea from one amateur to others f(.)r /ai.r play .and 
legal opera! ion of phones within thw phone ham is, 
It is granted that phones are not the only 
offenders: columns of admonition.s ami demincia- 
tions have heen written concei'ning (.liit-of-thp- 
amateur-baud ojieraiion of amateur stations, and 
nearly all re.sponstble station,s liave responded — 
some after conipi.aint.s from Commercial and 
('lOvernmental organizations. On the other hand, 
iiowever, (.’ommerciai and t.iovernment.al orgau- 
izaiiotis do not concern themselve.s with what 
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Individual Instruction 
Cards for Testing 
Factory-Built Radio Sets 

.\n Added Service of the 
WESTON MODEL S37 
A.O. and D.C. Radio Set Tester 

These Instruction C’ards. by cover¬ 
ing the specilic testing requirements 
of individual receivers, make the 
Alodel 537 a still more useful test 
set for the service man. 

Thoy Oiy w,jvice jnan's time by ,-ivine: a 

r.-.iTiplyte mitiine ■:-< procedure i. ■> r t e s t i n g the 
V.rindpai itiaket ..r iactory-built .sets and, in addi- 
non, uive the j;r>cket yoitages and tube piute 
current ior (.'Vojy ytaee tbrouahout the set, a,,? 
Vv'cli as tiie i.omnarative jiutd test, on the vnriotjs 
itlbes, 

The Model S."?? Is desiMnod to meet the .tervice 
rt.-uuiremenr.,s ‘'i every type ami kind of radio re- 
e.Mivei, Its use, iiowever, is reduced to still Kreaie.t 
siinplirity yhen tesiin(» any particular make of set. 
in eonjuncuon with )i.s individual iristniction card. 

Write to ns and v,e wilt be iileased to acquaint 
yon vpch fnll panicnlars. Or, better still, address 
yonr inquiry to tour radio jobber, supply house 
pr otir nearest representtttive — and ask for a 
demonstration, 

tVESrON El.,E(rrRIC:Al, IN.STRUMEiNT 
OORRO RATION 


b02 Erelinghuysen Avenue 


Newark, N. J. 



goes on within the amateur bands except insofar 
an the District iBspector can lie in'evailed upon 
to check up on these ciinditions, For this rea.son, 
the jthone enthusiasts do not iimit tlieir operation 
to the .r.^OO-.'i.joO liami (source of .croatcst, 
QRM), but .slide up as far as dtl-bO kcs., and in 
one ease dS,52 kc.s. 

Thn,«e frequency checks were made Iry mean.s 
of H precision fiererodync frequency inotcr 
originally calibrated front (.iie temperature- 
controlled crystal-oscillator standarfi at the 
Washington N,av>' Yard and checked ro,gulariy 
by means of .standard frequency traiismksions 
from W9.XL (Ijor’ blp,ss ’eni) and from WWV 
(whose only frequency useful to the atnatotira 
i,s 10(10 kc, —■ why not more?), 

Our own Headquarters' Htatinn WIMK 
handles many important traffic schedtilcs on a 
frequency of y.j75 ke., one of which i,s with M'dHL 
and ci:msiBt,s of traffic from the yacht Cnriii:gic 
to their Headquarters, (he l.,lepartmoiit of 
Terrestrial Magnetism in W,a,sliiiigton. There 
is always phone Q.KM on W1 MK's frequency, 
occasionally so bati as to make contact nearly 
impo,ssible. 

■A list of .some (,if these ofi'-band phones has 
been jirepared and courteous cards .sent to the 
owners advising them of their (IRG. Home .sta¬ 
tions couldn't he identified because of their poor 
modulation and hence ihi,s genera! appeal is made 
to all phone operators, for fair play and eoopera- 
tion with the rest of i.is. 

. Eiiw. .:V. Dintile!/, Jr., WJHL. 

Professor Jansky’s Appointment 

130 Warwiek St., H, E,. 

.Minneapolis. Minn. 

Editor, QST: 

It wws with, (he greatest, of iileasure th.at I 
heard of Prof. AI. .lansky, ,lr., being ap¬ 
pointed to the .Federal Radio Co!nmis,sion, Fie is 
an amati.Mir at heart as ho ha.s clearly siiovv!:i by 
his constant intere,st .and coiKstructive activity 
in Lea.gue affairs. 

We of the Dakota .Divi.sion are very jirmid 
that our Director has been selected and are (.losi- 
tive that the .Amateur will ahvay.s have a. w.a.Tch- 
ful Representative among the I,mired States’ 
highest .Radio .Authority as long as I’Tofessor 
Jansky i.s a member. 

Wisliing him all succe.ss in liLs new work. 

-,L C. Pfhomhrk, WOEFK, 

iS'CH/ M iri'n. 

An Amateur-Broadcast Link 

CampbelJ, Minn. 

Editor, Q.ST; 

In the past tew ye,ars that i have been a reatler 
of QST I have not yet run aer(.).s.s any .article 
explaining a.n incident similar to that. 1 had the 
honor to experience ]a.st wii.iter. 


no 


You Saw It in QST — It Identities You and Helps QST 











ThfitatatiCrinthy-Crumm' ron- 
di‘n$fr (at left). (jr42«i>y<<>rv(- 
HOW hrf» alwnyt uted 4lrnn 
Hiffiin /or itt utriahitt 

^/.tntit'nuprf. 


Alcoa ftadio hh/’-.-i wti «r 4 tdp. 
!.'p?(»perf for Alwnirr Krnt, The 
idlest Atwater hent eondras-e 
tsstembly i$ iUustrntrri hrlont 


AFTER more than two years of testing by 
Im. the teehnical staff of Aluminum Com¬ 
pany of America, and by the itesigning en¬ 
gineers of the leading manufacturers of 
receiving sets, nine manufacturers liave 
adopted Alcoa Radio Sheet for their con¬ 
denser blades. 

In 1928 radio manufacturers used almost 


three times as much Alcoa Radio Sheet as 
was used in 1927, and more than six times 
as much as in 1926. In 1929 more than 
6,000,000 single condenser units will be 
made of Alcoa Radio Sheet. 

This wide and rapidly growing use of 
Alcoa Radio Sheet is due to its extreme 
accuracy of gauge, high electrical conduc¬ 
tivity, unique freedom from vibrating, its 
lightness and its workability. 

Paralleling the increased use of .ilcoa 


Radio Sheet are large increases in the use 
of aluminum for shielding, aluminum foil 
for fixed condensers, and aluminum die 
eastings for loud speaker housings, chasses 
and condenser frames. 

We will be glad to send you, on request, 
a copy of the booklet,'''Aluminum for Radio.” 

Aluminum Company of America 
2139 Oliver Building Pittsburgh, Pa, 
Offices in 18 Principal American Cities 


k 


w. A 


Alcoa Radio Sheets the exvlusii'c product of 
■iluminum Company of America-, is manU’ 
factured to limits of tolerance and ttni” 
formily hitherto unattainable, its maxi¬ 
mum total variation within a sinfile sheet 


is AtOO.'t inch, fts sheet to sheet tolerance 
is t-OOl inch, it is patent leveled^ highly 
planished., and accurately sheared. We icill 
he. glad to quote on finished blades of high 
accuracy made from Alcoa Radio Sheet. 


ALLNINUN 


Hhe mark of (fuafilt/ m Radio 
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One evening I eonverted my .short-wave 
Pteinarts! reeeiver into a B.t.'.L. set by means of 
placing a 23-plato variable l;•oIlfienser aen.i.s-s the 
regular o-plate tuning condenser. 

.1 li.stened to several stations and finally hit 
upon WJAZ, Chicago; at the time liroadeasting 
a special feature to .MacMillan in the Arctic and 
asking listencr.s to .send in requests to the .Arctic 
bkeeters Club. .Vs some of the announcements 
came into the liead-jthoncs at, \V9,ABV I struck 
upon the idea, of sending in requests by short 
wave if I could only get some fellow in Chicago. 

1 removed the '2'.> plate condensers and looked 
all over the .SO-meter band for some fellow in 
Chicago calling (.XJ but none tvas heard. 1 called, 
'■(..'Q (.'.'hicago” and ‘'(JHT” to that c.l.ty in 
attempt to attract the attention o.l' some one 
there and finally on the si.xth or seventh attempt 
I wa.8 very much tdeased to hear \V9.\bE calling 
me. Wow!! You. beginners talk about the thrill 
of the lirst thSO, I’ll bet my best .30 watter ttiat 
1 got more kick out of hearing WO.VBE call mO 
than the first ten (..(SOs the beginner has. lie 
wa.s in Chicago, It meant success if he had the 
necessary telephone, 

! asked if he woifld (’iSP a message to W.T.VZ 
at once via telephone, to which he answered in 
the affirmative. T gave Inim the mes,sage and in 
answering he .said that he would return to the air 
in about 20 minutes. 

Grutiously, 1 tuned back, to W.T.-VZ. The 
announcer was saying, ”\Ve have a special 
announcement to make. It is the first of its kind 
that has ever ei.,me t.o the studio of W-I-AZ. 
We are in i'ec,df,,t of a short-wave me.S:Sa.ge from 
y.ABV at ('‘.anipbell, Minn., sent to another 
aliort-vave .station here in Chicago by the call 
of 9.A.,SE who telephoned it to us. He warns to 
join the .Vreiic Skeeters (.'lub, so Mr, Wells will 
proceed in the irilTiation." 

The 20 minutes soon lap.sed and 1 returned to 
8 (.) meters to hear W9.AHE calling me. We .soon 
retained our (tbt.) and had a great contlab about 
the btuut. 

— }fov'(nrl IT, (Jdi'lmn, /JT'. 
(iSc.hnell at IBHW tried the same stunt suc¬ 
cessfully several years .ago by getting mto 
communication with a Chicago amateur and- 
through Mm a (..'hicago broadcasting .station. 
Gue,sts were in tlie house .at the time and they 
.are said to iiavc l..ieen. ‘‘popeyed” when (.ho 
announcement was made from the broadea-sting 
station, — EIditor.) 

Criticism Criticised 

,.V,un .Arbor, Mich. 

Editor, QiST: 

.Although the majority of us who have en.joyed 
QST for some years .are at times dissatisfiei.i 
with the contents of one or two i.ssues, it hardly 
seents (!os.sible that anyone rvho has Ijenelited 
to the slighrosr degrc,c from it would write .such a 
letter as was (irinted in the i'ebruary, 1929, is,sue. 
page 38. 

Suy Voii 8„w It iu Q6T — it Identities V-jU and tieips ttS:/’ 


NATIONAL 

RECTOBULB 

TYPE R-3 



.V [Mercury V’npor RectiUer wliich will 
replace the standard rectifier tubes. 
Xormal Rating 250 mils 
-Xormal V oltage 3000 volts 

Filament volts.10 

Filament amps1.7 
(Ivide coatctl Cathode of large si* 
furnishes ample emission and long life. 

Hlate coMiiei.-tion at top and standard 
CX socket at bottom. 

Overall hclglit '1 h inches 
Diami.-ier of l.)nlb 3 inches 
Cy Barker at reports “nothing 

short of Marvelous" on Discarding his 
Mercury .\.rc and installing NeL'lobulb.s. 

W'e are making prompt deliveries and 
prepay chai'ges if cash accom]janies (,Vder. 

Price $10 each 

W’e repair 203A tubes at S19 
204 tubes at $50 
204A tubes at $75 
WE 211 tubes at $16.50 

All repairs fully guaranteed 

National Radio Tube Co. 

3420 18th Street 

San Francisco California 
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Always keep 
a spare tube 
with your 
radio 



Standard 
Since 1915 


E. T. CUNNINGHAM, Inc. 

New York r Chicago ■' San Francisco 


Mr. AV. J. Burton cvifloTitly requested his 
■seerefary to jirit liis nfle at tiie c-nd of the 
fetter io give the itnpressioti that his criticisms, 
good or bad. v.ouid be of great value .and have 
fon.sideraiile ItiHiieiice on brasa-iiounders as a 
whole. 

in spite of this f.acr, I caunot believe that the 
i-vverage a.rosvn-ui) ijerson eonid possibly apfire- 
eiate any sort of-crii ieisrn from .such an indiviflual. 
Please eoiitinne i}sT as it is and don't under 
any eircunistanees coasider flint Mr. Burton'.s 
idea.s fepre.seiit a fraction of one per cent of the 
rcader.s. 

.- {). JJniirru'Kod. 


Beginners’ Difficulties 

t'l’.o Fnion Ave , 
Xfwv York. X. Y. 

Editor, Q'^T: 

I read 1. <?>. W'eaver's letter in the December 
issue of QST concerning the necessity for im- 
pres.siiig the need of the nrwv fieveiopuierits 
on the aniateia. I evant to bring to your attention 
a different angle of the sitnation, 

.\ pretty good number of t he present amateurs 
are ci:>ri-i|iarative uecvcomers. They often know 
very little of the science of radio. Becau.se of this, 
these fellows can't make head or t.a.il of an article 
in y,s7’. t in such, it woutd do no good to inijiose 
the need for the new Ittop improvement.s. 

You old-timers who have grow!' ui) with tiie 
game from the time of the spark-coil, don't 
appreciate the dltticulty of acquiring the knowl¬ 
edge necessary to inake a real amateur. There .are 
two type.s of I'ook.s oiicu to the v.ould-be 
amateur — the engineering text, and these books 
that •■.simplify, popularize, etc., radio’’ so many 
oil. vtlhch were run off a, few ye-s.rn ago, Both of 
the.se types are uusuitable, the one because it 
takes too rmieh knowledge for granted, and the 
other, too iittie, The imtnJbook does come 
.soniewhere ,in between. 

In the future, with more new developments, 
it seems to me that this gap Ijetwecn the old- 
timer and the newcomer is bound to increase. 
What a-i'e you going to do about iff 1 am not ati 
amateur luit I have 'liceu tryin,g to he one .so 
i think 1 know whereof 1 speak. 

— S, Schnjfe. 


Low Conduct 


Cnnonsbtirg, Pa. 

Editor, QST: 

The conduct of some .amfiteurs is very stntnge 
iitdeed. Recently ,1, worked a "fi” on ray lotv- 
jiovvej't'd rig and tvfi.s unvious to have a card frotti 
hi-in. i askefl him vthctlier or not his aildress WuS 
correct in the call bor.k .and wa.s |-ilcti.sed when he 
fold me that if tv.as. 

In reply to my cto'd 1 received a letter from a 
technician in ft broadea.sting .station (to ■whom 
the (’.all re.;iHy belonged) sajing that he had not 
been on 'the air for ov er a ye.ar. He also shated 
that he had a, card from a, ‘d)” who had “worked” 
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Hams! 

I 



turn your Radio 
Knowledge into 
Extra Money with 

PREM 




Model 400 .\ 

Three Meters ?*n<l Si i HRE'M F. pni.'.iner'r- 

Jng, combined with the nnest '■'t iiiHterials and 
w^srkmanship. insiire ribsohife aA'.'urHCN . A Volt 
meter of three :>‘ ales 0 ■ Hi / liiO bUO. ini.m ohms 
per vnlt: a MiUiameter of 12.^ rnils and 2t<atni»s; 
-■mi Hii A. tv Voltmeter, three htree of 

‘I -3/1-5/130, are built into the SljfKBME tes 
panel and are injn.sed in Bakelite 

All instrument'* are manufactured tor llH volts 
and ryrles. Instruments nther freqiiem ies 

'.an be furnished special at slight iacreaie in price. 


Prices and Terms 


Radio Diagnometer 


E very community has its servicemen, but YOLh equipped 
with your complete knowledge of radio, .lud a SuaRi.Ma 
Diagnometer, can give a .service thar the ordinary 
serviceman cannot. 

Ycju undoubtedly know the Supreme. The performance of 
this remarkable Portable Radio Testing Laboratory lias .ct- 
rracted the attention and admiration of the entire radio in- 


onr rimf pa> rnf*nt plan, the M'ndel 400.\ 
I’-'V HKP^ME- L^iasiiomftpr can be hnnwin. forfibS 50 
(ash .-ind ti,» trade •■r>tancps (installment 
notes) for $10 eat:h, due monthlv, '- Hsh price, if 
preferred, $124.65. AH prices pef de.,lets' 

disronnts. 


Send No Money 

'i'hoiisands of owners atte.st to th'* siipi'iloriry 
>‘i the ;5i iPKh'MB. HRt.iVE- its \,.iliie- to yrni by 
usHiw; it six davs in actual sers ice tvtjrk, W*- let 
'.■m.i Lie the s>de judge, .••'ittn aiuj till iii the i.jx- 
■ iay trial recinest ?ind mail today. 


6-Day Trial 

Date............. 

Supreme lnstrument,s Corporation, 
.=116 Supreme Bulldins^. 

Greenwood, Mississippi. 

f'lease Mhifi liif I ine M odel 4i)(J.-\ .'-^1 (PREAl K 

DlAGNDMhl EK, 

Tfpon delivery of the mstriimeut, i v.iU 
d'niosit with the express agent either (iie 
•..-.■nsii price of $124.65 or $28.50 cash and U) 
trade acceptances thiatalltnent nocei') for 
$10.U0 ea'.'h. due monthly, ^t me uution, 
subject to the following conditions: 

It ta agreed that the deposit made with the 
express agtmt sh.all be retained bv him f«>r 
?!iix days. If, within that time, ylter testing 
the instrument, i am not entirejv satisheo. 
1 have the privilege of retorninir the itisiria 
tn«nt to the express aKenr. in condi¬ 
tion. s\'il.h the seal mibrnken isee nme 
below) and ai-lapters ««rid iwrts intact. 
Upon sucfi return, and upon the i.rcpav- 
nient of return express i horgrs. the deposit 
I have made vs ith the expiess nwent vdl he 
promptly returned to me. 

'iit/.Hed .. 

t irm i\ame .... 

Audreys. .. 

Ctfy. . .. .iitaU . 

fleaHe send three isr more trade ndcrences, 
including at least .me bank, with this 
coupon. 

NOTE: The seal on the panel of the instrii- 
nient c-overs the master screw in the «s- 
seraUy. It b nevM necessary to rtistiirb 
this, and It does not in any way preveutor 
lestrict the use of the instrument. Factory 
guarantee ceases with disturbance ot .seal. 


dusm^ It has changed the standards ul radio service. It has 
eliminated all guess-work. With a Supreme Diagnometer vou 
can solve any radio problem, thar may come before you. It tells 
quicklv', accurately, and scientificailv the e.'';.act working 
condition of any radio receiver or radio part. 

Supreme Service League members evervwhere ate making big 
profits. Join the League. With a Supreme Diagnometer vou ear, 
earn the extra money you need to buv thar SiK) W'atter or other 
equipment you have alwavs wanted but could not attord. 

XheStrPRF.ME comes in a brass bound carrying case lyxlOlEx" 
in. It weighs only 25 pounds. The case contains ample and handv 
compartments for carrying all necessary tools ;ind accessories, 
including 3 swinging rube shelf which affords absolute pro¬ 
tection lor extra tubes. 

Here are a few of the tests vou can make with a Supri..me; 


It has the i.>nlv tube tester giving oscillation tests from raw 
A.C., or from radio sockets. Tests all tubes D _> lY volts, 
including screen grid and heater types. Reads direct output of 
rectifier rubes. Permits complete and comprehensiv'e analyzing 
from radio socket of all type A.C, or D.C. radios with Master 
plunger selector system. \'oltage readings with and without 
load. Gives independent cathode readings. 

The modulated tube Radiator takes place 
of broadcast stations for resting — is a 
driver for neutralizing and oscill.aror for 
synchronizing, giving meter dip and 
speaker click at resonance. Has heavy duty 
rejuVenator. Bridges open stages of audio 
alters outputs — tests fixed condensers 
and contains stage of .audio — fixed ca¬ 
pacities - - 500,(.)00 ohm, variable resistance 
and .30 ohm rheostat. Besides regular tests, „ ,. 
all apparatus ts accessible through pm- ikr -i-i 

jacks. Instrument lifts out of case. fiiir„„i rnnia s^r-A. 
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[ Fijsced and Adjustable 
Resistors 
for nil Radio Circuits 



Bradleyutilt'B 

R adio manufacturers, set builders and 
experimenters demand reliable resistors for 
grid leaks and plate coupling resistors. For such 
applications Bradlevunit-B has demonstrated its 
superiority under all tests, because: 

laiufs are constant irte* 
ftjective of tohage drop across resistors. 
IHstortion is thus molded 
Absolutely noiseless 
3—No ogtng after long use 
4“ Adequate current cu|>adtN 
S“RMeHed« solid'molded construction 
Easily soiderci* 

tlf« BraiileyutiU'B In your Radia Circuits 


Badlostat 

This remarkable graphite compression rheostat, 
and other types of Allen-Bradley graphite disc 
rheostats provide stepless, vehet-smooth control 
for transmitters, scanning disc motors and other 
apparatus requiring a variable resistance. 



Laboratory Blioostat 

Type E-2910 —■ for general laboratory service. 
Capacity 200 watts. Maximum current 40 am¬ 
peres. A handy rheostat for any laboratory. 

Write for Bulletins! 

ALLEN-BR ADLEY CO,, 2i7,Gre*pSeidAve.,Mitw.ul..r, Wt*. 

esistore J 

====_# 


liini (ho sarno day. The Iiiisitioss of getting: n, 
iieensc ill this eoimtry is simple enough, i^tirely 
the amaieur has no jiistitieation in stooping to 
fcueh wretched thieving of other fellows' ealls, 

— Frank LucaK, irsf'/i’.l. 

The 1929 Receiver 

Pennsylvania Power it light (!*n., 
Transmission Dept., I’ottsville, Pa. 

Editor, QST; 

I have heeu interested in the eoniinents on the 
short-wave sets !Mr. Hull described in iXoveinher, 
QST. 

i put together the four-tube outfit, liuving. 
become di.sgusted with half a dozen other short 
wave sets I had built before, and though it is 
not operating perfectly as yet, 1 am ironing out 
(ho wrinkles one liy one and she works better 
evi-ry day. 

W6HM, who says that alimiinmn for the panel 
is the bunk evidently doesn't know how to 
liaiidle the stuff. 1 inquired and found that the 
.’iliiminimi Co, tif .Vmerica will gladly furni.sli 
alimiinurn plate from 1 lb" up in thickness. ;inv 
Bizc desired, :,jid reasotwlilp. |nece 7" liy 12" 

and i,j" thick costs only 75 cents although one 
niu.st buy two piece.s since their minimum chargo 
is one dollar. '!f this ihiekne.'is is used (k'i") a, 
very soft piart' is siifHcieni for monuting and will 
riress and drill as easily as a piece of yellow pine. 
1 was in too much of a Inirry for a panel and heforc 
1 wrote the .'vluminum ( iompany I bought a thin 
■ -i/oky tray and cur it into iwo jiieees 7" !:)y 12" 
and tried to eetuent them togetlier. Aluminum 
solder is absoiutoly necessary and can be secured 
from (he a.liove mentiotied company. (>i the 
other hand, aluminum makes the nic(>st job in 
appeai'unce. is as cheap as coriiposition or rubber, 
and is st good siiield, .suttie form (>f which is 
(K'ci'ssary in the pfinC’L 

handy niounting for (lie Ford coil secondai'y 
is to .sa w off the hollow" pari <,)f an old tifbe socket 
and fasten the coil on (op by" running a piece of 
bu.s bar, soldered into two of the prongs, uj) 
through the hole from which the core was i'(^ 
moved, to a flat piece f'iaccd atTos.s the top of i he 
coil end, faHtoning; the two pieces with a holt, 
'Fhe other (vvo pnuigs will make connee(ion,s 
through the same hole to the coil ends which 
sliouiri be covered witli t.'ipc after the connections 
lire made. t(.il.)C slueld will .fit nicely over the 
whole thing if such is m.a.’essary. The scliemc is 
liiindy and atnoimts to n, plug-in coil, the ordin,ary 
rx socket being list'd. 

Xow iibont serecn-grid tubes; I will be laughed 
:',t of ei'iurse, but it can't be helped. At. Siist 1 had 
the coniroi grids conriccied io the regular soeket: 
post and the screen griei to the Top po-st of the 
!.ubo, and of course it workoil as a sfiacc- charge 
amjilifier, but haw! i bet I'm not the cmly one to 
do this.* 

By -no the oniy one’ Tieoies «.•■( eoinpexeui 

Xeurs throughout the euuniry have .^slipped i» the .Huine 
way, — Itditob. 
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Pattern 6S 
Radio Frequency 


I N the new Jewell Patterns No. 68, 78, and 88 
radio amateurs will find their old friends, the 
Jewell I'rio, in new bakelite cases, at no extra cmt! 
The movements are improved models of the same 
old standard units that have enabled radio e?<- 
perimenters to bring in long distance records since 
the very inception of radio. 



Pattern 7K 

Alternating Current 


y MILl_lAMr*EBeS 


Pattern «8 
Direct Current 


The bakelite cases provide high insulation and 
a permanent high finish — tliere is no enamel 
to wear off, as is true with metal cases. 


A narrower, lighter pointer is used, doubling the 
speed of action. Damping is increased and quicker 
action, as well as more accurate readings, are 
possible. I hese uniform size instruments in bake- 
iite cases represent the very latest and best in 
miniature radio instruments. 


Use the New Jewell Trio in your 1920 
transmitter. Write J'or descriptive literature 


Jewell Electrical Instrument Co. 

1650 Walnut Street ' ' ' Chicago, Illinois 


29 YEARS MAKING GOOD INSTRUMENTS 
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Built 

t0 meet your nwn 
specif leatlons! 

h-xarrly the ('(‘sisior yriu waul— built lo 
mcH-t your own requirements -- with samples 
on their way to you within T2 hours iifrer Vve 
i’lU'eivi- jour rpecihrarlons. 

Our new Sample Departmenr was planned 
for jusl sin'h lusli jobs. We even forward 
samples by air mail, i! you piefer. 

Tell 1 .IS about the resistor you want. We’ll 
be elad to make up sutnpies lor you. 

We also carry a wide ramre cT types and 
tizes in stock. Setiti /'or ottr ruUil'/?,. 

HARDWICK. HD DLE. Inc, 

FACrrORY 
Kmmet St. 
Newark, J. 





QUALITY 




rPRODUCTVi 


Everybody Demands 
Power 

— .and after y.ou h.uve heard the hest you 
■vill Insist upon 'Tone \ aiue too. 

For Use wi th UX 250 Tubes 

No. —'f ran!»rorrrif'r for fuJl ri“t:ntirp.riou n«inR 

I X tiihPA ID "iippiy B aiif.l 1.' uow»>r 1:0 r^ticis-Pr mmu 

jiowur for 2 HX 250 tube*!. 

No, SS29 — '^'^nnsforTne^ j^imitnr tn N'o. v,'u,h rhp 

...irjition t.ij ./ iotv wirKiin.ijs, '.•)>»? fur tilths itii'l 

i.fif.? otli'T for «... that you chh biiiid a pewb-r 

HiniilMier I'nr r-iihiT rodio reccisor pbonotcraph piLk- 

Mj>;.. 

No. —• Tioubla Chok<*, for •)«*? v'.irh .'bovf; I’.SMas- 

forrnf’’'s....... 

No, U-oOO — Power .-KwT^bftcr f.‘ondenp»rr (Inir,. 

.No. J>-s407—A f'Qndpnser .Block, used in c.'.nncutif.in 

wifiJ U-bOO. ....... $10.«0 

No. Jl77 — .‘'HJ-HiKlit Fhiwsr .AmT)llib»»r f'liitput: I'rarts- 

formor. , . . . ....... 

No. 1176— S.LS No. 1177 but of Push-I'M!! tyiiw.$12.00 

f(ems C/U'c(:<:d 
,.SV,'?,<7 ff^tO'Jed In/ormarion 


Dongan Electric Manufacturing Co. 

2'>99-36ol Franklin St., Detroit. Mich, 

‘’TK.A,\'.SF(>.RMKRS of MERIT .for ElKTbKN VKARS" 


AtinlhfT tlirDK: I was .ulmost ready to turn on 
the set when 1 realized that tiie two re.sistors on 
the p.anel were mounted on metal and had to i)C 
insulated from it : '•ci'ry <w ident, but to the llam 
who has lierm working with nibber f)uuel all 
his life, not so hard to rniss. 

Don't expect the eoiis lyrid and tickler) to 
cover the e-xui't iiand its laiti out in QS'l', on fir.st 
triid. They "-tU wiry, and half a turn rnakps a 
fiig tiifTpretice, S|)ime a i.iirn nr (wo if the band 
isn't covered. The tickler turns are ditto: Use 
as few as are necessary to give feodb.aek for half 
way reading of the detector tthate voltage resistor, 
ami space them in order to gel to the l.'oilotn of 
the Ijt.itid, 

1 found that 45 volts on the .screen grids gave 
hotter result,s than higher voltages, espedally 
on the eheuper tyfies of tube if n.sed. The eheap 
tnl.ies, iiowever, werc' rarely found .salisfnetory. 

I am still battling with .several thing,s in my 
iiwn set and possiliH' some of the rest may be 
able to lielp me. For one thing, a tlii-ei:--foot 
.'itneiina gives as rniieh volume as one forty feet 
long and sixty feet high; ab.solutely no differetiee. 
It hurts my feelings that, such shuukl he so. 

Two things yet to .mention. Be .sure the tickler 
i.i/il is not I'cMased. The sei;. may oscillate even 
with the iicklcr revcrseif but won’t, work iii'o|)- 
erly. A'tilTM siiy.s it, is sliocking to use the finger.s 
in clmngitig c.judenser.s; lie’s right, and no que.s- 
iions asked. Use a screw driver across plates 
lirsl,, 

— If, L. j/ny. cs-ryo, frol’V, mm ll’kirF. 

Kadio Corporation of .Imerica, 
h'iit; Brottriway, Kew York. 

Editor, fJiS'J': 

In choosing the UX (or Xavy type) socket 
for use with rectifer Kadiotron rX-Xtli), the 
mnaieur .sliouid be vei'y carr-fnl to .select one 
m.aking vt-ry good iila.menT, (■•omaci. and c;!|tai)lc 
of caiTyiiig live amperes eoiiiinuonsly, Unles.-: 
this iirecaiitinu is followed, poor coniact at the 
iilament prongs will enuse not only overhestiing 
tit the pri..ii:ig,s and .socket, bui. !.ilsi.,i high hiternal 
t.i.fbe drof) with l•(lns(■(:|uent injury to the Radio- 
tron. Wo ii.re having this information Jneor- 
pnraied in the iiislrncilon linokiet for this inbe, 
lint some booklets withotil it may be piicketi with 
the first tubes .senf, our. 

On fiage i'i of the instruction booklet we I'ee- 
oniinetid rhar a tilameui ’volrmeter slioidd be 
counecteJ divt'et.ly across the terminals of the 
tihunent at the socket, This is entirely .satis- 
iactorv but. in doing .so the .Hinateur Khotild not 
forget, that, when the tul.ie is rectifying, the 
tiiainent, is at a high jiiosil ivc [.loicntiai. lie shouid 
iherefore iake specird prccaiilions not io come 
in coiuact with the iilament vottniefer. 

At the i.iottom of poge d we recommend the 
use of a. time delay relay in the jilate circuit 
where the inverse iicak voitage exceeds 2100 
volts. While this i.s the ideal eondition for atito- 
inatic c.ontroi. we realize th.at, .many ntnutf'urs 
.nitry not or can tiot alTord lo use one of these 


i.'S 
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ANNOUNCES THE GREATEST RADIO VALUE EVER OFFERED! 

The A€ Electric |r* /Wilhout\ 

7'ttibe ^dPJCiIfmO^rdrm v 



New Full Neutrodyne circuit — New Chassis — New High voltage power 
output tube — New Volume control of exceptional smoothness — New 
Switch on front of case — S New Added stages of radio frequency ampli- 
Kcation - New 3 tuning condensers — New Elimination of regeneration 
in the detector tube 

““ combined with these modern, superior Crosley features so essential to com¬ 
plete radio satisfaction — 

Proven llhiminated dial Proven Mershon condenser 

Proven .Self contained power supply Proven AC Electric socket operation 


radio amplification tubes 

1 detector tube 

2 audio tubes 
S rectifier tube 


Power Crosley, Jr. Pres. 


THE CROSLEY IL^DIO CORPORATION 


Hepartment 18, Cincinnati, Ohio 


Owners of VVIAV — the Nation's Station 



'i’he 7-tube 
AC GEMCHESI 


A vabinct of t’hinos.' 
(..hippeii'iale 
with new 7-tnbe 
t ,KM BOX md Uy- 
nar-one built in — 
oocional in J color**- 
rwl — yreeii or black 
vv itb in e‘i al tri in • 
inings — $94 


The Crosley Dynamic DVNAGONE-" 
A sneaker of entirely diHcront 

iitindnle oi oneration ptoducing all tones 

till- enUVe scdle In true relation to 
each other — S25 




CROSLEY 
Af^ LINE 
fur 1929! 


Thrii the use of the SU- 
Oi-rior Mershon condenser 
I. ro.Hley tins developed 
flerrrir licht Mo.rkel: oper- 
a ion to .1 liieh decree 


the trade vith <* ime 
Al rC'-** for lv2'> that ; 
i-ntirely new standards 
radio periorniance! 


.\C Electric 7-tiibo 
(Jeriibos oper«tlni4 
dynamic power speaker 
I'hts nma/;inK r<‘<;eiver 
contains the Jatest and 
best, ruclio retinenient!# — 
new neutrodyne circuit — 
tif radio ampli- 
liration rietector 
staae?* <.>f audio— 171-A 
uower tubes in last atnHo 
stuwe-—lull A’oltaRe i>ii 
plai.e» (.if tnitout tube*-" 
iiower fiuipply self-con¬ 
tained —• n I n rn i n a t e (I 
dial — beautiful 
black crackled finish hieh- 
liehted with wluti* 

I'rirp without tubes $b5 


.‘j/mrsmr/rfnmmmiWBtimivi' 


<'irosley 8-tubc AC 
Electric Showbox 
1 his remarkable set urt- 
usnaily .selective, con¬ 
tains A -Stases or radio 
i-nufilihcation. detector. 3 
stages ot audio with, two 
1V1-A power tubes in the 
last sraxe. rectiuer tube 
Hiubes.There i.satull IRO 
volts on the plates of the 
la.st tubes which insures 
olt'ur, ricfi volume of 
leprnduction. I'he t-s 
siiarp. sensitive, power- 
tul. ( ase IS finished in 
black crackled ettect high¬ 
lighted with white gold. 
Price without tubes SRO 




The Clrosiey DYNACONE—i on- 

sole Cabinets equipped with f rosley 

U V-NA(..'ONEb offer amazing value 
to the trade. 


tirosiev S-tubc Atl 
.Icwidbox with 
tuned ttutenna circuit 
and power detector 
A new powerful receiver 
employing a tuned an¬ 
tenna circuit, power de- 
teccor tubes and use UY 
327 tubes in all circuits 
except last audio stage 
and ri-otifier. The set 
contuins a new nud im¬ 
proved audio system with 
push-pull amplihcation 
and two 1.71-A power 
tubes in the last stage, 
.rhis set is truly o.illed 
'‘T he World’s Finest Re¬ 
ceiver.” fts selectivity and 
scuisitivity are amazing, 
ijorobined with the <ly- 
fiamic Crosley OVNA- 
C.UNE performance is 
assured equal to the bnest 
radio reception money can 
buy. The case is finished 
in black and highlighted 
with white gold. .AU the 
improved f rosloy fea¬ 
tures such as illuminated 
dial. Mershon i.T»ndenser, 
complete shielding, self- 
contained power supply 
unit are incorporated in 
this wonderful value. 
Price without tubes |I05 
Mnnrann, Wyoming, Coio~ 
fiido, .AVjWjt Mexico and 
Wen slightly higher. 
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All the latest 
data in 
advanced 
radio science 

See it For 10 
Itavft 

F R E E 


Fovir Reasonn Why Vow 

Will Want to Examine this New 
Secoiid Edition of 

Lituer ^ Brown's 

RADIO ENGINEERING 
PRINCIPLES 

301 pa6es. bx'h illustrations 

S3.50 net, postpaid 


K The l>(!ok rovers in 
dotaii tlie s( ience iuid prac- 
«nrr<*nndin.c: the 3“ 
rh'OLrorjn Vdaiiim tube; 

■!. i.t i-’iveA the |.>rincipie? 
invoived in the functioning 
• •f all forms of radio 
appanirns; 

3. )ii the devrlopnumt 
of '[irinciples. the uiectron 
ll'exj'.v iy made us^f' <if; 

4. Mechanical analy'^r'S 
aie HVokipd — Mathematic? 
1 -- used ''niy r.o iTwHcate 
ai'l'Hrat lon«8 in nro).>lerns 

.a design. 

'J'lns standard m-annal 
the Irttest and best 
asic data on. all phases. 


8ome of the topics 

•..fudio-telcGraphic craiis- 

suitting circuits' 
ferro-iiiaGnci'ic or de- 

r. II n i Ti g ~ ni o ri n i a f 1 o n 
triHt hiiris; 

•— rnatnetnaticol tnetirc of 

liie balanced modiilatf»r! 

'.)^•.i!lators 

rcS'.‘.ttHtorsi 


McGRAW-HlLL FREE EXAMINATION COUPON 


I vlrcTratv-.Hill Book t'o.. Inc.. „ 

'.I Scv'’ru h .Avenue. | 

I ..... i 

® '-ivn Tov^v send tn e L.>.'.ne) and Browns * 

i h.N'rL\F.KRj,XG PRIIVG' i PLEb — Xv Kriinorn I 

's.-;.SU net. I •.■.'ill cirner return the i>e.<.k, | 


f 


postage L-ieiJd.id, 1X1 lu (lay=, -..r remit for 


I .'•diine ..t n mploA-er . 

I (‘Iticiai rosifinn .. 

I 'liooL:« ij./itr on -dppioVa) ill the t 


F, and Canada only.) I 
i.>ST, 4-8-29 jj 


RADIO IN BRASIL 

When in Brasil, apply to M. BARROS 
& CIA for anything yon need in 
connection with radio. 

M. .BAMMOS & CIA 

70 sofa. Rua S. Jose 70 sofa.’ 

Postal Box B9 

iriu ile .laueiro 

Telegraph address, Kadioparte, Rio de Janeiro 
Branch: Avenida S. Joao 4, S. Paulo, Brasil 


(Ifviffs. It is not nbRoliiTcly ner-e.sgrti'y nf coiir.Rf’. 
fur the aiTDiTcur etm aeeuiuplisli the same thine 
by jihvnys .applying the filament voltage thirty 
-seeoitds before lie eln.ses the plate voltaEe switch. 
—. ( D. .\nichril, Rddiotron Dirinion, 


Financial Statement 

B y orrler of t he Board of Direotor.s the follow¬ 
ing statement of the income and dis¬ 
bursements of t he American Radio Relay 
.League for the fourth quarter of 192S is published 
for the mi'omiRtion of the member.ship. 

K. B. W,.\.u\ER, Surdarij. 

STATEMENT OF REVENUE AND EXPENSES 
FOR THE THREE MONTHS ENDED 
DECEMBER 31, 1W8 

REVE.NTJE 


..Vdvf^TTisinR ... .. 

S-tS.ySS .53 


NVwsfiPaicT sale? ... . 

t4,‘472 (>8 


Handbook saies... . 

2.786 81 


lilies and sub.«eriptions.. 

1(1.487.46 


Back numbers, efc... 

715,41 



227,70 


InreresT e.Hrried . . .. 

;:i25.15 


disoounls enrned. 

G'-ad debts recoi ered.. 

282.2d 

4 15 

848,089.58 

1 leduct : 



Returns a.nd. allowiff. im.-hh .. 

4:5,269.93 


i'or neNAt^si.Hnd. TfruTna. , 

i.131 ‘26 


i..iiscount 2''v- for nid-sh.. 

3()L61 


.L2-i>:ban.ve and coUectmn charges , 

6.37 

6,709.17 

Nn(. i‘evppiie, .. 


!}4i,3S0.41 

i:;xrENSEv^ 



i'ubbcaiion evperisf'a. QST. 
I'ubHearion exppnsea, Handbook , 

Si4,(ll2.16 
LlSi>. 19 


Baiarie>< a.'.'d oominissiona .... 

i,5„v7fi..58 


Forwardim? esnenseA . . . , , 

613.13 


Telephonn, teiegraph and pc^tage, 
'..Itbcp .svjppiies arui ge.uerai. ex.- 

l,46e 44 


pense^, , . . .... 

22123.42 


Ileiir.. ii,s:ht a.nd heat. ... 

9(:K).7i 


4 raveJinsr evDenscs.. . 

1,444.64 


.Depreciation of lurniture ami 



Gq,uipment... 

C'',inmuriieations Dej.iartniei-'.l .held 

623.45 


expenses... 

77.04 


Hemiquarters Staiion expenses, , . 

15.57 


Total expense:^ .. 


58.1,22,33 

N«i, gain i'rom opprations , , , 




I.A.R.U. News 

{Conihp/./'ti /mtn jVT} 

As lulled, the secret ary of eneli Divi.siomi or¬ 
ganization will cijvistitute the director for his 
division. These secretaries will vote iin wiiich 
! division v.ill be the lle.adquarters Division, and 
I the becieia-i-y of that division so eieeted will auto- 
ijiaticaliy beennie the Federal Secretary. It is in¬ 
tended to rotate the headquarters among the 
divisions, from time ia:) iiine. 

!..1.R,U. Headquarters congratulnte.s Aus¬ 
tralian amateurs orr thi.s progre.Ssive .step, I iiity 
j of effort is absolutely essential to the life of ama- 
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CAT 172 REDESIGNED TO 
EMPLO Y THE NEW RECTIFIER 

liEL’s new powiT unit Iihs lioeii r<*desiKn<‘‘l to <'jii|>loy 
rhn new DX-vSoo rectitior rube, thereby etfectiug a 
tsiartUng improvement. 

The unit is C'.mservativr’ly futed Ht the following 
tigurcb: 

iJirect current I 2000 v^ohs ni 
Plate Supply ' duo watts O.SO mils) 

Alternating < ttrreut ( 10 volts at 80 watts <8 amperes) 
Filament Supply I Arrurately ceuter ta|>|)od. 

I )esigned to opeiate from. 110 volt. 60 cycle single phase 
alternating current power supply, it rcunprises sc-parau- 
plate and lilamcnt transtonn(*r wir.li voltage regulating 
switches — e,»mplete tilter system-—'overall dimen¬ 
sions 20'' X 0 ’^" front Id" de<*p. Price, completely 
built and tested .s8.S.OO. but does not Inciiide UX-SOO 
tube. 


WRITE TODAY! 

P 

OBi^V 

Booklet showing our complete line of transmitters 
and receivers specially designed to operate under 
1929 regulations sent promptly on request 

AND FOR 50c 

the now famous REL loose leaf handbook will he 
sent to you. This book is the biggest bargain yet. 




NEW POWER UNIT 


1929 MODEL ALL METAL ENCLOSED 
AMATEUR XMITTER, DESIGNED 
ALONG COMMERCIAL LINES 

RE/L offers to the mote advTinced and modern 
amateurs their Uat. ;! 222, 75 watt, iMasLer Oscillcitor 
Power Amplitier Kits. rhf‘se are specially designed to 
conform with all of the rigid 1^29 retpiirements. 
Adapted to the t lirec most popular new bauds - • 14,000 
— 7,000 — 5500 K.(.Uompiete wide s|)read tuning in 
each bam.i is offered. 

Constant stable signals wliich do not swing or vary. 

PovViT may be ubtaiiied from any available source, or 
else if AC is available KKL suggests th<nr (7at. :i72 
power unit, whieh now employs the ticw RCA UX-SOD 
tube. 

rhe Pi*wer necessary to operate the Cat. '222 trans¬ 
mitter is 2000 v'olts DC plate ;.^iipply and 10 volts AC 
or Of ' hlament supply. 

Such leatures as the following place this kit in a class 
ot its osvn; metal enclosed case .atfords complete shield¬ 
ing— Master oscillator circuit in .a-py-t^ite r'hielded 
compartment- 'three special new type REL master 
tfseillator piug-in coils. Fai;h (»De eorrect for each band. 
rUose ci-iils n-quire no tapping c.r shifting of contacts ” - 
master i»scillator circuit becomes one dial control 
affording great simplicity. .Master oscillator 

I circuit uses UX-21U tube which operates 
directly from the same power supply as the 
power amplitier tiiin*. Plate and tUamenc 
resistances supplied so tiiat voltages <ixe 
reduced to correct amount. — Power ampli¬ 
tier uses tuh(* vl’X-860 screen grid 

tube fan be used with very slight circuit 
• haugesb Standard REL datwi.se wound on 
glass inductances supidietl for Power ainpii- 
tier circuit. — f’urchaser has option c»l 
either the type “S’* ‘(r tvpe “1.” units. 
Type “S” are mainly adapted for the 
I4.U00 and 7000 KC bands, while the type 
“L” are adapted for the 7000 and 5500 
KC operation. — Large Cat. ,7140 tuning 
condensers used. With vfTy slight 
changes set can. fie adapted for telephone 
purposes employing the one-hutidrod per¬ 
cent system uf modulation.^—UWerall 
dimensions Q" x fX" front x 16" deep. Kit 
price 8) .^0,00. 


RADIO ENGINEERING LABS. ^ 100 WILBUR AVENUE 


LONG ISLAND CITY, N. Y. 
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Potter 

Bfnamlc Speaker 

Filter 

Reduce the hum in 
A.C. operated dynamic 
speakers using iow vol¬ 
tage rectifier. 

The installation of a 
Potter Dynamic Speak¬ 
er Filter is easily made 
by connecting the two 
leads provided across 
the field of the speaker 

hist Price $4.75 

Potter Filter Blocks 

T-2900 $20.00 

Ccuifienser tor the Tmsft-pull ©'I'Ti SA 
/«... 25U type cube aiuplitipr ...... 

Tlie Flitter Cn. 

North Chicago, Illinois 



teur radio anywhere, and there can be no doubt, 
but that untold benefits to oitizen radio in Aus¬ 
tralia will result from the merger. Ciirteratula- 
tions, tlMs! 


Coincident with the wws (.)f the merger, we are 
happy to learn also of the successful conclusion of 
negotiations ijotweeii the W'.I.A, and the ..\us- 
traiian ilepartment of Defenra.- on a jtlan of 
,Amiy-Xavy-atriateur eunperatiou, very similar in 
most way.s ft.) our own .Arniy-.Amatetir X'et and 
Navy Radio Reserve in this country. ..Agiiin, we 
are indeiited to QTC for the information. 

Two very great bei.ietits result from this |)la,n. 
First, ainateui's will he pttrmittecl to hantlle traffic 
in cotmeel.ion with the Defence test.s. The 
second, and even more import,ant. is that only 
through (.he .Reserve will .Australian umateur.s 
liave .tiecess to the valuable 7.15 to S.)-f.ncter liaiid. 
'rhls band is denied (o Mtiialenrs iiornially. both 
in England and .Australia - - a most unfortuimi e 
thing from the .Atnerican (.x.iint of view, ],t i.s 
.splendid to rmto that it is now iioHsihle for .Aus¬ 
tralian amateurs to enju.v' the beneths of ihLs 
inosi, advanta.gcous and valuable leri-itory. 


.HEI.GTrtl 

Hu Paul de ACr-ck. Presidcni Reseau PcI.ge. 

Work with AAKBAW K. our sailin.g training 
ship, L'Areiiir, has proved to be most suci-e^sfnl. 
Every day eorriiTiuiih-atiof! 1ms been -reaHzt-d, dur- 
in.g the .j.b days that look the vt'.sstti from ,4nr- 
\verp to .ivlarlitilque. iAigmals 'were iilw.-i.ys ni' good 
.strength, and vvith a res,I rrv.stai-Iike note, 

.Frfst contact wirh A\EB4WK wa.s inniriraitiefi 
by f'lBAF'T, who “eticked " uu le.ss than 72 times. 
Dthers tvho did good vo.irk '.vith the siiiji were 
iW'X. iBC and 4AR. 

With the new regulations in forct-, good eotif jtet. 
is fio.ssible with W' hams, imt work with other 
Europeans is still somew hat dltficuit owing to the 
fact that on This side we iiave not yet eiiro.inated 
the bad (ilRAI between (Thone and key ha.tn,s on 
the tit-meter band. 

.\ splendid t,fbl.-) was maintained fietween 
EB4EA a,l, Antwerp and .FBHYO. on the .Isle of 
lieiniion, eM,st of .M.adaga.scar, 

W'e hope to .start in sooti on the L’S.dOO-kc, 
band, .and shall be glad to try contacts on thi.s 
band with all amateurs in the wrtrid who are test¬ 
ing on this very interesling wave. 


-DE.V.M.tRK 

iiij Helmer Petersen. Secretary E.D.R. 

C'cnditions are pretty .good now' - ttetter tiian 
this time la.,st year. A lot of a.rnateurs .seem to tie 
(oli'-wave, however; at least, as far as Ei.iropeaus 
are concerned. On the other hand, the new pre¬ 
fixes .seeni to have been adopted b.y pract ically all 
a.matours on the eoiitinent, with the exre|_ition of 
a few French and all the Ru.s.sian amateurs. 

On to praeticftlly .all the iStiaudinaviati and 
Eentral European countries may be lieard during 
the day; QisOs are easily established. Early in the 
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The Short-Cut to 

BIG MON 



in 


RADIO 

TORTH over $5,000 to me!” “Never so 
yV thrilled in my life!” “Never dreamed Radio 
was so easy to master!” 

So scores of men write of this wonder-book which 
tells how to achieve brilliant success in Radio. Send 
for your copy—it’s Free! 

Glorious New Opportunities 
Radio needs you! Over 30,000,000 sets need servicing. 
Over 2,000 ships carry radio apparatus. There are 
50,000 radio dealers, 4,000 radio manufacturers, 
scores of broadcasting stations. And nowTelevision, 
transatlantic Radio Telephony, and Photoradio- 
grams open up brilliant new possibilities! The Free 
book tells all about them. It tells also how you can 
make your spare time prepare you for success 
through a revolutionary new method of training. 

Learn at Home 

with This Big Laboratory Outfit 

You get the “how” as well as the “why” of Radio 
with this fine training. Only an hour a day—in 
spare time—is all you need to devote! As part of 
your course, you receive absolutely free of extra 
charge—a magnificent outlay of apparatus. With this 
outfit you learn to build fine sets and solve every 
problem in repair work. That is why our graduates 


havethe confidence and ability to command big pa 
That’s why they’re in big demand everyy,’here! 

Training Sponsored by 
Radio Corporation of America 

Our graduates enjoy greater success because they’: 
posted right up-to-the-minute in everything i 
Radio. Radio’s greatest achievements originate i 
the gigantic laboratories of the Radio Corporatic 
of America. This great Radio organization stani 
back of every lesson in the RIA course. 

Money Back if Not Satisfied 

The course prepares you for success in all phas 
of Radio—manufacturing, servicing, selling, sh 
and shore broadcasting, radio operating and mai 
others. Includes Television, Photoradiograms, at 
radio equipment. A signed agreement assures y< 
of complete satisfaction upon completion of ti 
course—or it won’t cost you a single penny! 

Send jor ihis Free honk now — Why wait years for succi 
that can be yours in only 9 rnonths? Read this Free book. It git 
you the real dope about Radio and tells you all about the 
mous course that has enabled us to place thousands of c 
students in tine positions, usually from 3 to 10 days after grt 
yationl _]Vlail coupon ttow. Radio Institute of America, De 
ST-4, 326 Broadway, New York, 

^ ItADIO INSTITUTE OF AMERICA 
I Dept. 5T'4, 326 Broadwav, New York 
t Gentlemen t Please send rne your big FREE 50-page book 
5 'Ahich tells about the great opportunities in Radio and 
I about your famous laboratory-method of guaranteed 
* retdio instruction at home, 

5 N 

j Name ...... 

! 

f Address... 
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;LAST$ TWICfi 
AS LONG 

' AS 

dVCR TUBES 



■ W v/ff 

AiRCTyiitys 

BLUE TUBES 

ARCTURUS ItADIO TUBE CO. 
Newark, N. J. 


Dress Up the Outfit 


« FIL VOLTAGE - 


Escutcheons like above machine 
engraved on Bakelite. All desired 
markings for Transmitters, Receiv¬ 
ers and B. C. station apparatus. 


CAIN CONTROL 


Price thirty-five cents each; 3 for 
$1.00—7 for $2.00—.1,0 for $2.50. 
Send stamp for list of markings or 
tell us what you want. We have 
them. 


CLARKE LABORATORIES 
DANVILLE YA 


Bay Yifn Haw it. m QST - ~ .!,t 


eTCiiiiigs this band is very quiet, although oeca- 
sionai vv('ak .signals come through from .Asia and 
.southern Europe, As the evening advaiua's, Euro¬ 
pean sigtials ineiease in strength, and about mid- 
I iiiight it is easy i,o (..btain (,|.Sth,s, French .stations 
eorning l.hrou.gfi (tS.-Vri at d021 tiMT. 

About ^nidnigid., the \\ .stations cenTunenee to 
appear, and they nee orten heard ui.it.il late moni- 
ing, A.S late a.s Io8o (tMT .several \\ sfarinns have 
been, heard with very good .strength, but 1 .suppose 
the,se stat,.io.ns are t!,sing a eomparatively large 
output. 

.I’ho .‘i2-nietor l)and was formerly vr-ry much 
us(!d by many continental, countries for European 
WT)rk, but there is not much to be heard tliere 
now, Xur are the few .signals there very good, 
with the exception of the Danish, Expedition ship 
ban'), which is at present located near Xcw Zt'a- 
laiid. The call is D.XO, aud it may be hetird fre¬ 
quently here (.,)SA4. (,)Si) ha.s Iteen established by 
(.IZ7BL using "but 12 watts DC input. FB t.iM! 

Dn 2b meters there is i.iot very much doing. 
iSuuday jiltcrnouus some activity is noted, but 
mostly from North and .Aruth American ama- 
tciu-s, with otily a. little sprinkling of European 
.stations, 

Danish ham.s are becoming more and more in- 
ienssted in the K.)-rnC'ter i)a,nd, and intend to e•)n- 
duct scime tc-sts in this tfrritory in the near 
future. 


/-?;/ t he b' .S.G.B. 

Nothing outstanding <'an be reported for this 
month. Conditions i.m the 7b00-kc. iiand ap¬ 
peared to be very similar to those whi<-h have 
Ireen lioted during the (■orrespi.mding period in 
past .vears. During the day local conditions vvere 
rather .good, liut after dark contacts under bdO 
miles were rare, although it was again [.loted that 
•southern Ituropeau signals '.vere by far the must 
consistent at night. Except on very few oei.’a- 
■sions, (.verman, Darii.sh and CKf.cht.i.slovakian 
.signals were audible after l.sbo GMT. 

For the grei.it part of the ,mi,,.nth North ,\ineri- 
eansignalsW'ere rceeumd from 2IOOG]MTon, but 
it was only rarely (hat British stations were able 
to ofl'ect (.FSt.), This w.as pr(.)bubly dun in st.iino 
inet-isure to the faet tluii the iivenige British .sta¬ 
tion t.ises (tonsiderahly lower power than the loeal 
Europeans, with the result that our .signals be¬ 
come biidJy jammed. On one or two m-enings, 
Austridian stalions liavt? been received on this 
band. 

(.’onditions on 20 meters are .still very bad, and 
for the most part of th<i inoiifh the only coiitiu'ts 
whieh hav-e iicen marie [jave l.r.eii with .European 
stations, rhere .h;i,ve been no outst.a.ndingaehjove- 
rnenis on the g’-N-mc, band, aud to date no British 
station hits idlocted .a, with any of the 

European (■uutilrie.s. Contirniation luis now come 
to hand that (...(ILL wa.s heard in South Africa on 
the .Same iLay ((.'ctobor 21) that he establi.shed the 
pioneer ()SO betwec.n England and America. 

In order to further inve.stigate the jiroblcms 
Identittes You and .Helps (asT 





















$4 Bradleystat No. 
E-2I0,Special ^1.60 
General Radio Type 285 

B Ideal for hit^h and 
evi'ti amplification. 

$<.^00^ $2*®® 
4 A m 


5.',.'} Mpsco ') elegraph Ke> . . .$1.45 
Signal Bu 2 z?r Sot Internatipnal 
‘^iode o'li Ba'i^lnMi'd $i.45 

To(<>vi«!irin disks as soeciliod in 
Osf .. .51.^5 

_ 

THORDARSON 

TRANSFORMER 

f<,}Q.S Raytlu'on B-F. 1 iminar.or 
transformer, desisned as power 
sappiy for B-Battcry t-ltm- 
inators usitia the Ra^fheon 
B-H tube. Has 2 lo'uMdary 
—Ir.vV .245 volts either 
buie of <>-mre tap — high . 2 R> 
-/o!ts ••irher side oV centre, 
i ranstormer ’.vili carry the 
inaximuiu rtfrrt-nf .;on.siiinp- 
fion oi the Raytheon tube 
Vv'tfhuuc ovcriieaLinK, 

Fisted at s;-.<IO QC 

\Shile they last only 


45 VESEY STREET 

NEW YORK 

New York’s Headquarters for 
Transmitting Apparatus 

When in Town Visit Our Store 

SPECIALS 

.Belden braid wide; ideal for shielded sjnd tubes, ft. $.0< 
i’aceut J.Jel.use .\o, .124 Rhonovox— I'he ciectricai ^ , 
pickup; List $1.1 .**0. Miccial 

General Radio 24? D .b‘>l cond. plain oi with vernier J.71 
iwo-inch space \soimd Ham inductance .No, it> d.s.c. 

gi vSpeoiai price v>cr nch cS5i 

Heatii condenser tiouble •‘pdced for tmnstnitting .GU02S 
cap 

Honeycomb Coils mintoomed, ell .‘sizes in .stock H price. 

$$ Signal 1 orps atiiustable «rir) iiiicro-trarismir.tcr for 

paiiei motmtlne: 2.4: 

F!..E.L. Tran.suiitting indncrancfS. l.ier set 

Bristol 5<l Henry rhr.kr- 2.7. 

So. 1.2 enameled eotiper wire, any length. It. .« 

No, }.i* Enameled copper v. lie. any length, tt. .01 4 

'l^enuine Bakelite V-anel 10 x 14 x 'i 1.5' 

Baldwin phones type ‘.., paii 4.9; 


Cardwell *■ o n - 
denseis. double 
spaced for rran.s- 
rnitiing, .00025 cap. 


$ 4.45 


Everything in 

Carbfajell 

Acme 

Thordarson 

j ewell 

Flechtheim 

Signal 

Bradley 

In Stock 


■pvrex Lo\v-fo=s \',T', 

Cockets, eeich .V>c. 


Oeiieraf. Radio 
,3 mfd Condenser 

$1. l.ist. To*kO-<? hi. -•iOB V, E‘ 
Ideal for Filament By rv.s»i 


rK.<.''-A, v'. 5.. t'Wket: por¬ 
celain base, luetai top 50c 




ratio 

A. F. I' 

I TRANSFORMER ifr 



R.I07 Thordar- 


R>ri iraiJsiormer. l , . , 

.i, ception ex.'lil!?!' 
:'20 yolts en. u 

.,ae .-.f .:-.-ntrc S'Vi- i .v.-.L‘llpnt 


RecommoTificd for siiort \ 
ception ex.'lusiveiy. Has 


ment centre tap. 


List S7. While they last at $2.95 

ACME 

Usted at 5i5.00. The ' 

universal transformer f \| 

for Super Her. .?0 K. C. | | 

Limited quantity at _[g 

Photo Electric 

,v ^All 

(^h}\ Tiie Well known K. H.,the most 
setisitive tube lor this purpose 
Ijjy —-4K inches liigh. Lasts a 
HI lifetime with ordinary care. 

2sVvei' Kuid for less than $15. fill 2 

NowSpeoiui 

Gross Short Wave Plug in t.^oils 

1,6 to 26 meter I aa r-n f O , 

:! 5 to 48 i S 6.50 for Sel 

47 to 110 “ 5 ^ 


nt ivsUltS, fist ’7C 

ach. vpecia] 


General Radio—200 watt 

Full Wave 
TRANSFORMER 

Type “i6.5-?.. Secondary vohat'es (200 
volts iwith centre tap'j x’ok filament 
carrying 2.!. < Amp, oadi. Maximum 
current .?or) MA. Price. 


$ 13.50 


pAcitsfni*_— \’i(reous Enameled 200 

iVcblolUr wott—'.20,000 ohm, cen¬ 
tre tapped. 8;A"long. r diameter $ 3.75 


Resistor 


\ ‘ i re( 1 Us 'E 11 .am el ed 1 (K) 

$ 2.45 


- orders filled same day 

,ve Plug in Coils .10% Must 4ccomp«jris^ Ail Orders 

S 6 50 for Set please print your name and 

* fADDRF^ PLAINLY toAVOID DELAY 


\Ve carry 
the largest 
Ftock of 
GENERAL 
R , A I» i «.) 
FARTS in 
the (, oUTury 


Ward Leonard Resistance 

S4.75 list —■ (S 2 ioitw —- ApO- 

lUUO-1 .lUU-.dlOO-bOUO-hOuO- 11000 
ohms; can he used tor .g.nO watt 
Lubes less. -SL-IS, 


(G) neon Eirs 

^ ’'O^dp f>y •'mnrrai IGPEtHr 

I" ePh’G 'fay 17. 

i’rice viily .t»5c 


\\‘jll carry dor 7-.12V A.C'.. tubes (npped 

at 2 H- .G3 ^ volts. List S6.00. 

iSpecial.$2.25 

Television Lamp 

^ The large K. H. 
lamp 4jy inches iiigh 
.contains 1 ,‘A-inch 

S lj plate—carrying 5 to 
j 50 M. A. 

Special... , . $S.50 
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ffmr-K/linOfSOST'RADIO fnOST RAOlO frost RABIO FROSB 


fROST'RADIO 

MICROPHONES 



Built oi' ciuaiio' 

iiK),rf*ri;iis as to <1e- 

iiv(?r 

U.>r ti:un Soikl buck, 

< urlum button typt', Ilus c 
UUUSUUllv ^.rusiliw: tMUTiv- 
plioucs t'*-pri.H.luce 

•all aiidibU* Uvciuoudo 
with KH-iiL licie'litv ujhI 
tnuMicss u?. tone, Suppli‘‘d 
complete v;irti :,upi.‘rioT 
pn.iiils tinsel cord#- 

No, IS.S Hand 

Alict'upUone...... $b.00 


N’.o. 

M icr<mhone. 




$S.T 


No. 157 Pony Arm 
M icroi>iion(' t’or 
w a i I r p a ti e 1 
TTioiiiiiiii.e.. . . S4..50 


HERBERT 11. FROST, INC., 
Elkhart, Indiana 

Chicago San Francisco 


*1 

O 


9 


r«9Sf*6Aliie fROST'flAAiO fROST RAOfO fROST i|AIIIO 



TELKVI.SIOM 

C..;oN.S'i’RUC'nON 
RADIO REPAIRING 
K.ADIO SERVICING 
MARINE R.VDIO OPERATING 
RADIO COMPASS WORK 
LAND RADIO OPERAI'ING 
BROADCASI'lNfJ 
A1RVVA YS l';OMMI /N! C A'rTONS 
RADIO AC(:OUN''nNG 
.AtESSAGE FORMS 
Pi.'M RADIO LAWS 
.HfNTOR ENGINEERING 


The above* ^ubiccts aiui nmny ctrlnTs thoroughly 
eusprtid in the bo.si; radio te,xi tind reference hook 
tA'Cr produced. 


“RADIO THEORY AND OPERATING” 

992 l-'iigi's SOO JIliislniliuHs 
By Mary 'i’cxainia l.oomis, President, and l.cctiircr 
on Radio, l.oomis Radio College, Member Institute 
of Radio Kngiinrrs. 


vvliicli are known to be at pte.sent unsolved, the 
Contai't Bureau ot the R.S.ti.B. ■proposes to hold 
;i sf'i'ies of speelal tests for a, perioii of two weeks 
liestuiuing OO(X) CMT Mtireh Pth, aui.I eoueludina: 
at t;KX) CMT ^lareh 2ltli. Fijlj partienlars of 
these tests are eontaineil in the letter whieli the 
I Hon. Mauucer (Mr, T. P, Allen, GIOYW) of the 
j Bureau is sending to tite Headquarters of all 
; the well-known amateur .si.ii-ieties. 

(See the Corniminieai.iotis Dcpartiuciit of this 
issue of (j.S'r f(.n' fiill partienlav.s — ,.1, L. i>.) 

; (i'E:KJIA]S:Y 

I By E. Ecifffu, Seeivtury. D.A.S.D. 

' Although eousiderable interest has been 
i iirotised on 2S-me, wtirk. there Ls uothing; very 
! dehnite in the way of results io report at this 
; tinte, We hope to hate some, liowever. for ifie 
i nf:'N.t report. 

On 20 miVi'vs DX I'onditions have not irn- 
I proved as compared with the [n'evinus month. 

On 40. daylight (jHO’s wirh all Europeau sla- 
i lions are very easy, but tlie etmuiig of evening 
I brings a noTieeable iloerease in the number of 
I signals heard, Coiitaeis with tlie Enited ,states 
jiri' iiii'ely possible from 2400 middle Etiropeau 
time, and the W’s tire usntdly heard well on into 
i the early morning hours. 

j 4DBA hati sfn-iai very good (>SO’s with the 
: Enited .States in the afternoon with an input of 
i 120 watts. 

4CB is again In the el iter wit it iiis 200-waft set. 
arid will make iotigt-distanee ttfst >‘s on 20 meters. 

■lACX is working ori the 40- tind 2(bmelei’ 
bands, 

4BY iuid the lirsf (ISO from Cermany with our 
Doetor laiinin, svho is now in the United Bfates 
temporarily', and who was Itaudling ihe trey at 
W.S.VDM. The input was 8 watts erysla! eontrnl. 
4BY has been in touch witli W t’ltli and Trh dis¬ 
trict stations, and also with r ruguaviu'i stations. 

FBOlM! 

is uny'hody worldng the ZLs whom we used to 
hear so -well on 40 meters in 1028? \\'o tfiiifk 20 is 
tlie liest tor them, Iiut wonkl be glad to hear from 
atiyone w liu is carrying on sueeessl'iil communica¬ 
tion with these hatns. 

The D.A.S.D. would bo very glad to h.avn lists 
of T) stations heard in foveigu coutitries, in order 
to publish thetn, in its magazine '‘CQ.’' Such, lists 
should be seut to the D.,\.!4.D.. IP Blttineti- 
tlniistrasse, Berlin W. 57, Ch'rmaiiy. 


Funrih Edition — Tiioroiisjily Rtvi-H'il 
i bed by all the (iovernment r.idio schools, nearly 
,iU the radio schools in i , 8. and ( aiuida and over 
200 universities, oalleges and high schools. 

Fiexiide iiimling — i’rite $3.30 
i-or Sale by (jractically all bookde.ilcrs this and 
foreign countries. Or s,.rut, postage paid, on receipt 
i hei k or money order. 

LOOMIS PUBLISHING COMPANY 
Dept. 5 AVashington, D. G. 


jiYHD oeiniATons (iK'r nnCEPTioN 
FliOW NISW ZIOALANP CiANl.i 
Through the courtesy of lireak-Io., tlie line 
mouthh' mugaziue issued by the N.Z.A.U.T., the 
New Zeuhind amiiteur organiztdion, w<.‘ reprint 
here in part a most interesting account of a ri'cep- 
tion and dinner tor •‘beano,” It seems — Hi!) ac¬ 
corded the operators aeeompianying the Byrd 
I Anttirctio Expedition. It was certainly n splendid 
act on the part of the ZL gang, and, since mosl of 
[ the Byrd op’s are hams, and one of them is a 
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_Try It and See^in. tKe T'Jew 

S-M 720 AC All-Electric Screen-Grid Si:x 


A SCREEN-GRID tube tvith A. C. heater-type filament, 
nearly twice as good as the wonderful UX222—and the 
’22 in S-M 1929 sets is enabling S-M setbuilders to get station 
after station never heard with common factory-built sets. ... 
A power tube with more than sufficient undistorted output 
capacity to fill the best dynamic speaker—yet toithout the 
high plate voltage required for the 250. . . Every refinement 
of precision manufacture as built into the tremendously suc¬ 
cessful 720 (D.C.) Screen-Grid Six—plus improvements w hich 
make the new 720AC All-Electric a set capable of far better 
reception, both as to distance range and selectivity, and tone 
quality as well, than even the original, ncver-yet-equalled, 
720. . , Be the first on the ground w'ith iti Get your order in 
at once to your S-M jobber or dealer. 


—-^Tubes Required 

3 UY224 (C324) 

(The new A.C. screen*gridi tube.) 

2 UY227 (C327) 

(The present popular heater tube.) 

1 UX245 (CX345) 

(Super-power moderate voltage output tube.) 


Know How 
Next Year’s 
Best Will Sound 




Used ivkh the netv S M 669 power supply* the 720AO h ti com- 
plete all-electric receiver dcsifined especially to hrinn out the 
extreme possibilities of these jumd tubes- Fiicc, comj^ietely WJKJBD 
m 7(j 0 ttvo tone shielding cabinet* less tubes and potver unit* 
$ll7.00» Component parts total $78-50; cabinet &9-2S additional- 
S-M 669 Poti'er Unit* WIRED* 857-50, 

S-M 720 receivers can he changed over at slight cost to the 72QAG 
circuit.) 




ifi%T rijTiTo 


ri rft \ 


That same unchangeable purirv and 
tidelity of tone, which, has estabUshed 
S-M supremacy even more hrmly this 
year than ever before, can He buUf into 
any receiver or amplifier by usini* the 
new S-M Clmi^h-system audio trans¬ 
formers. Guaranteed abs<,lately and un¬ 
conditionally to surpass, in their uni¬ 
form amplification of all notes from 
3000 down to 40 cycles, any other trans¬ 
formers obtainable oti the American 
market at any pricc\ these unique in¬ 
struments make use of a principle totally 
different from anything used in stand¬ 
ard transformer construction—built-in 
resonance to even out the amplification 
curve in the critical range which ordi¬ 
nary transformers weaken-—and a cir¬ 
cuit which keeps V>»C» plate current 
entirely out of the transformer winding 
and thereby avoids the c<immon in¬ 
jurious efl'ect of hvsteretic distortion. 
Amplification obtainahle—-running as 
high as 414 tn 1—is far higher than with 


any standard transformers of compar¬ 
able tone quality. 

S-M Clough system audios are now 
obtainable in a complete line, for both 
single and push-pull amplification, as 
follows;. 

235 and '256, for sjandard use in first 
and second stage re^spectively. 

bach.... 

225 and 226, simitar to 255 and 256, but 
larger and slightly more perfect in 
both frequency^ characteristic and 
amplification ratio. Each.$9 

257 Push-Pull Input Transformer, to 
operate from one amplifier tube into 
two 17 1 A, 210, or 250 tubes. Each.. $7 

227 Push-Pull Interstage Transformer, 
to feed from two 11.2A, 226, or 227 
tubes into two I.12A, 226, 227 or 
i71A, 210 or 250 tubes. Bach.# 

258 Tapped Output Impedance, to feed 

from two 171A tubes into any stand¬ 
ard speakers. Each...$5 


248 EJniversal Output Choke to teed out 
of two 210 or 250 tubes into one to six 
or more standard speakers; provided 
with several irnpedance-matching 
taps. It will handle over 20 watts 
without core saturation. Open- 

mounted. Each... .$7 

228 (24« in case like 227). Each.$8 

For the New Tubes: 

S-M 335 Power Transformer 

This is the trans¬ 
former used in the new^ 

S-M 669 power unit. 

It contains one 105 to 
120 volt primary; one 
5 volt, 2 ampere, rec* 
tifier filament wind* 
ing; two 2.5 volt, 6 am¬ 
pere, filament wind¬ 
ings. Plate voltage with 
one *80 tube, 300 volts 
at 100 m.a. Provided wfith iron end ter 
intnal mountings, or (345T*) in oper 
mounting; either type $15.00. 


The Radiobtiilderf u monthly publication telling the 
very latest developments of the S-M laboratories, is too 
valuable for any setbuilder to be ivithout* Send the 
coupon for free sample copy, or to enter your subscrip¬ 
tion if you u'unt it regularly* 


Ask about our 
Authorized 
Service Station 
Appointment! 


SILVER-MARSHALL, Inc., 


Silver-Marshall Inc. 

858 VV. Jackson Blvd., Chicago, U. S. A. ; 
....Send your complete catalog, with! 

sample copy of the Radiobuilder. 

... .For enclosed 10c, send five selected 
Data Sheets, including No. 10 on the 
720 AC. 


I Name... 
i Address. 




Say You Saw Jt in QST— It Identities You and Helps QS7’ 














BUILX BETTER 
,,CONDENSERS AND RESISTORS | 

False Eeoncimy 
Is Costly 

Nothing is iifeely to prove as costly as a cheaply 
made, over-rated condenser or resistor. 

Whether you are a manufacturer, professional 
set builder or experimenter, you cannot afford the 
high cost of a cheap condenser or resistor. 

Aerovox condensers and resistors are conser¬ 
vatively rated and thoroughly tested. They are 
not the most expensive, nor the cheapest, but they 
are the best that can be had at any price. 

A COMPLETE CATALOG S^H^d'llSrptionf 
may be obtained free of charge on request. 

This is a monthly 
publication which will 
keep you abreast of 
the latest development# 
in radio. Free on re¬ 
quest. 


AEROVOX WIRELESS GORR 


I 7 SV 2 Washington St., Bklyn,, N. Y.J 



ACME WIRE PRODUCTS 

Coils — Magnet Wire Wound 
Magnet Wire All Insulations 

Varnished Insulations 
Parvoit Filter and Bv Pass Condensers 


All products niadi; to Recognizi-d Com- 
ii'iercial Standards including those of; 

National F.ioctric Mfrs. Assn. 

Radio Manufariurers Assn. 
.American Society for 'i'estlug 'Materials 


For 25 years manufacturers aitd stippliers 
to the largest and most discriminating users. 

THE ACME WIRE CO. 

NEW HAVEN, CONN. 


Branch Offices: 

New York Cleveland 

52 Vanderbilt Ave. Guardian Bldg. 

Chicago 

842 N. Michigan Ave. 


former member of QST .staff, the affair iiad a 
deeidedly amateur hue. The account follow.s: 

‘‘The five radio operators from the B.yrd ex¬ 
pedition were the giiesis of tumour of the Otago 
branch at a dinner and beano hold when the 
Expedition put into New Zealand. 

“Our guests were T,t. Ilansfm. Lt. Berkner and 
Cai'l I’ctcrscn, of WFBT, and Howard iSiason 
and Mr. Grenlie, of WFAT. 

“Lt. Hansen gave a very interesting descrip¬ 
tion of the radio equipment of the exiiedition. fill 
the dog-slcd excm-siotia will be equipped with 
portable erystni-ccintrol tran.smitters liaving 
power ranges of 5 to 50 watts. The radio .so far iias 
been working perfeetly, aud splendid contacts 
made with stations (both nmateiu' and eommer- 
ciui) in all parts of the world. 

‘•.Mr. Howard .Mu.son, formerly .\ssoeiute 
Teohnicni editor of QST, in replyitig to a toast of 
the ..A.ILR.L,, gave us .some intere,sting glimpses 
of Headquarters. 

“Lt. Berkner, toasting the In.Z.A..,'R.T.. .said 
that, the present gotbering of hams made them all 
fee! very much at home — amatpurs are the s;im(:- 
the world over^—-a, spirit of cororndeship and 
good-feeling dominating ;.iny gathering whi-re 
arnateuns were fire.st-nt. They had made many 
friends that night aud hoped to meet more <.4 our 
fellows over the air. 

‘■-Musical item.s were •contributed by iAXl, 
4BD, 4BC and Ale.ssrs. Bert Isaac.s and G. Lister, 
00 the piano and sax respectively. 

“The party brcike up a little after midnight 
after hakas had been given in true style, and 
‘Aiild Lang Syne’ sung to the echo.” 


Calls Heard 

f/Oyrh ,0'./'7k ,T/'v 

L. Boye, Rue chi, Pounel a Toulouse, ['ranee 

wimk Mlkk wlfiba wJbob wl.vb m lorj wlhrit wU wftarjh 
vvlrhEC wlhjd wirp wienz M'lab. wiejd wlrv.] vvimh wlcrw 
wlavl wlja wtniv wiwu wlrnp wibx vribal vtlotrip wibeB 
w,lno wlrpi wbHJ.sr ^vlkii wlkn wiebe wlnr 

wlyb wiftTiz w^biv w2;ii=-w w^^box w2bnu w2a.bn 

2',v5ipd wiiawx wilird w2avp M’2hn 

•w2bw w2s4G?h w^aih 'W'2bnx w<;)bwp w^ak wlihls? 

•w2crb M-2cvi w2afo wU'rk A^-2nw w2kj w2akK wJbhv 

vv2ai.:d w2ais;l v,2bui w2aop w2bom w^abo wJbn» ^vL'uk 
w2f!dr w2vy w2kj w2buy wL'akd v-clhg w^kidp 

w3ke w3bph wJJgw w3wjh wcljHA'd Vi'3i.»v.€ 

w3a-ib \v3bwt NA3ai'i wSaws wckiip wiiok.! 

wliild w3ug> w-Jitirt wvJaas w3bdi w.'iibrHi w4ahl W'iaba M-irr 
w4cf w4tk w-lpa w4l! w4ll w4js 'w4!sii w4H.',t, w4ab 
\v4a,fl: w4Hle w4pk w4dv w8dlo vs’8bcu vgiSdvs vvbhyt 

w^kf wSi'jhb \v8dgl w8bog w-^dyzi 'vrS-Hiu wScpj 
w8w.'k wSpk wS<;ib AvSndm w8bck. w8bxp 

\v8bts wShto w9nrj wOojo wObpd wttema \v9ftxd 

idicmv ve2bg ve 1 br 

(j6'y”L, Misi^ B, Dunn, Acton Houi<e, Felton, 
SOTihutnberland, Eugland 

wlat?d wiack wiauz wlhal wlohc v/lgw v/lmk wimv 
wlxv Avisi vv’^acra w2bb: w2jc w2jd w2xff wBugib w^bnu 
fAfipf w4tz wSamy w.Saxa wSbaz ’w-ishmi w9pk 

neSazw klaf klcm kixd py2aj aclpp agTaa agTae sigTao 
.agVkaii agTkag apO.frg autrk xw7eif ylL’ua 2;l2aw sHarn 
K:A2ft 8z4a s:-s4e tilb fmSev nnSgkc finSkik ^mSric 

fmtun2 octu fqShpg fqxefSorm freara f'rearb fnij fnjt fzo 
izoi gdzp gok kofd kuk Isd occb oiqa (.itix tha vif> vtc 


7S 
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Sclented and Ordered 

ilY THE 11EAD4|1JA1ITEII!§ OF THE 



We are authorized to .‘■late, without qualification, that «// transmitting equip¬ 
ment Imill by the Byrd Expedition constructors is equipped with t.'ardwell 
condensers. Keeping BYKD in touch with the world, this equipment is daily 
transmitting thousands of words to the New York Times (WHD), also 
CARDWELL equipped, and in constant touch vtith the expedition. 



CIIOSEA MECAUSE THEY ARE 

€ A H II W ELL 
€ O YIIE NSE It S 

.4ND KNOWN TO HAVE A HABIT OF COMING THROUGH 

IVansmittlng ConrfeinwiTjf For Poworis up to 50 K.W. aud More ^Fixed 
and Variable) Recei\iug f’ondenserh iu ail Standard Fapachies 

AS SIMPLE, RUGGED AND STRONG As tM>ndenser:^ ran be made 

Send tor literature 

The Allen D. Cardwell Alfg. Ckirp. 

81 Pro.'.pcct Street, Brooklyn i\. V. 

1¥ YOUR DEALER DOES NOT 'sfOCK. SEND DIRECT 

iYdv Volt .Sfiw Ii in QS'I'— It Hentiiiest You and (ielps QST 79 







Cunfr#! tifoe A-C Imiti! 

Don't ruin your ra-lio 
i'»h"asure l-ecai.ise ot the A-C 
hiini iu the M>ok>:“r.-po\ver ro- 
.•.eivr.-f or uiriplitirr! ( cutfr-Lapped 
transformer'^ often intro.-lure imm. he- 
oo.jse of the n-moteness oi' the center tap 
irom the iiiamenrs. atid Ijerause oi the 
absence .*1' a balanrint? umans n-r circuit 
unbalance and rube variation*;. 

THE flUM-DlMGEM 

Is the solution or 
lium eliminai ion, 

C’ompacL. handy, 
iool-r)root. sturdy. 

<>ne-hn!e rnnunring: 
o r ]> H < e h o a r d 
inountinip scrcMS- 
driv(T adiusrmesu, 
available in all rt'S(>»i,anre lauifes 
c-r-nis 



■ and only 


yoffC '(’’iilrr in ’^hnuv vnu Hum- 

.\.ho. a>k to .'-..fvi other 

CUiYostoj y-idh' aids, tjy if vou. dvefer, 
■taritf: «.,n for tileratiire. 

C'LAROSTAT M,FG. CO., INC. 
Spetiali>is hi Nndlo Aids 

N. 6th Ht. Brooklyn, N. ¥. 



For i'uU utiUri^ition oi' radio energy^ 
use PYRBX Insulatora throughout 

■p^KFECT transmission or reception 
■S' demands this. To know important dif¬ 
ferences between what your radio system 
should do and what it actually does, send 
for and read the PYREX Insulator book¬ 
let. Then if your dealer offers an inferior 
substitute, insist upon PYREX Insulators 
and if necessary, buy from us direct. 

CORNING GLASS WORKS 

Dept. 64, Industrial and Laboratory Division 
Corning, N. Y, 



•/ Produce oi Coming Olssn Works 


ECRPlth Aloiis Wchaach, Mr.dtC Kndofr, 

('zef.koslnvn.l:la 

70nmj\i1npv( !c b.'irp'd 

v.-hutf \v 1 hfil Vf-fnh wlekn wirrnp \%lm.v wimk 'vvipd wL/ 
vv^bcir. '.vDokj sv ;:<')<-) w'Zc’rj wdey mweTi. 
v,2k] w;;'ov Ts-.'Ujg ’,vot>i w-rn.r -wdyk v.h^ 

vv8M'.!.n» w-8>ia'w ai.p'af.» uu7k.--ts nurkvi’d 

liOTO — J. ('oftandf-T. Biirij, MehiPszloan. pfd,, 
ifoffernaai, ffodmai 

v-vlai’k v,dMrd vs’hdz wbikH wDxa yvdfij'r 

’j^dher wihdi wlhpM \^^hjd wihyv wieck v ientp 

wlr's w'lin. wlif wtt), vvikh wlmk wtmr winn -v^lpe wlpnj. 
v!.rf wiry- nhb w^n.k w2;-n'i*t vv2:^pl w^.'.piy tv’_h.trb 

wi'e!,!. \»,2..i.cq \'.2bBe v2hek v."Jbh Vr-^bJO vidblv w;/ho 2 w.'.dirb 
wA'cxl Nyl'oy v/2hn. ".i-jd v,:.?kj Wimih v'jnm 

w'Jafil w/iMtJm, Vionip w4u*ih whbjm 

whhns v,7Snj wdok wfu-x v/iVe -vVl’k-e ^^3nf 

wdrq 'vv.'.n.U. V'ij.r'/ -.x4bA -w-Ulv vs'-tj!* %-4nh w4o<^ v8ada’ 
vvKt^rb w^bcu wbr’cw w.^f’tV wkenx \^?'ldnte 'Abdi.i.w 

vShx wSxc sv9r>j ^'•.ddB Vfv.’ihR rtji'rh]i4 

HKihZni. .H.jdl'hb BurM.u au488ni (fttSirkf fniSkik hji^dcn 
fniSnt ripSae isblBw .sblhf ?^bi.b« .sblcm hh2ah ab2ay suU’tt 
>«u2ak Z's4e sieuks? xv»'7eh' 

(i ft A ,,/, J), ( hL'ilad/n^ (■inBiaai- Iiond, Londou, 
A'jr. h, Einfironl 

28.U00-kilr)eyrlp band 

’.vlbvl wiia svibw yJ rph vs 1 /t: vvIkv vvinmC wiavr w2jn 
v. -;ilvv vv Jijv) wJriiti w SY^'j.in -jh^np ^kOL!. k2ox 

iibhp g.5wk g.2od sbqb g.Miz K.’ihs 

BRStiiS, Ba-s/i Hall, ;?.A (h.ionibr. ilardfaik, Ecw 
Maiden, S?.irren, Knaland 

iiipl.ivv 10.000 i-itonyeirS 

vvhiak wt.aa.w ••Al.B.bx \vb,u.'k v-lH-h vviM.kp 

Y-lany wjhqo wift.rt. v.i!nvi(( w(a\ v. 1 bo.I -^vibeH \vlbir, 

s*( .1 biy wi bio wl ofi. vv 1 OF.i y * .-’hn w? rnip sv i no* h I nrvv 
V, !.“vf, -...••-ih?: v-ljam. vvikn '.'.fnir winq Yvlpk wiv/u 

Vv'lyh w2wcd vvintcp v-^i-i'r w-rtuo vv vv’:.'Hjb 

v.'2apv w2:-ipy wiiazk. 'A'2boni v.2bia v,2l.‘im vv2b.jj viblg: 

\v;-’blx Vv2box \v2hdz w2buy v/jeme •s'2'.Th w2nt w2er,!i 

'.v2cuf \v2ruq w2cv{ w2ey v'jm ■>v2frti sv^hf w2hq \v2kj 
w2kii vv2pf w;.’pw vv2qu vvk'rv w'Zry. wkuk wider vvi'vvy 

wbHpd vv3:ifu w.'ialp woaqj v.iavv'! v;2bbT wklvr.s vv.dhnu, 
Tvk.-'ig wbuT vv-3<jp Vr'3;-A 'A-'b-iAc vD!:»ef vv-tahl vv4Hjy 

vv-b.M v>4tt w4ib w'4rri v,4rr \v4sv v/ojc vv5rd wSuli-c v.'Sak':* 
•..x- vvSbaz. vvbhpp ■•A'Sbn? v.Sbfo v\S'.'tt wSbes vvSovj 

'■'O-,-? ri.'^rj v'bduvv n-8/r '.vkqp uudbi «,?.r7al>d ifj^7kad 
aK7k.vvfi aiikx npUtr^ as.lam Muiue auTkad andit 

ciii.-.)cx ctlaa obbui etlbk etlbl r-t-thr cHhx rt.lna xflep 
c-tict cv'b.yi’ evoa.- dxljx ec'luz eo4qr. eocarlb pnearlH 

eee.'0'2,7 njTdd er.tpur eulOra eu2«? Pu2b! ei*2bj oviJbv 
e(.i2bw- <?f(2c;(t( eu2t'p e<f2da PUohf pu.i^hc: ei(.%rif 

«M.i5a!j5 euhani puru^s <»\>.px evkz.r fmSs.in fn5Sf:jkc 

fmSkik, fmSrit fq8orrn ixu^kr pruklS haf3a hbOf llholito 
klaf klcrn k.8aa la^b nvl\l nztro oh2nab oh. 2 na<? f4i7fih 
ok2(’m okiet ok3sk o/!d 07;;.?ni o;»2rk nz7'’r oximd ot]i «b2al 
»m6ua MUxTrtg ft>p3uj 6po(>r f-phhii spwi apzz wnHan 
(tokl uola uolr relay velbr vevbd voiVtrri vfi-iap vei'hb 
v^2oa vk5h$i: .yl'ilad y>1ntn uul jnd kxa25 kbk kes Iqs luis 
ogm pmd xd4aat xvrTpt'f 

Above I,04f00 kilocycles 

wirtck v/Iads vvladw wiapf vvIhpi* wi.aeb wlaib wlamo 
wlnu/ wf,ao 55 wlaqd vIjitr v\)asi,! wtaW wlawe 

wlbon wlbcu wihpa wlbed wlbfz wlhjd 
wlbkf wlbux wibw wlbw^v ^vlbyv wIphw wicep wl.rek 
W i ofi wlnt'p v>lcjc wio}/ vs'lckp vvirrnf w icnh wirq wSda 
SNlfk vvJf-'s wljr wika vs).jf.i.(.> v^lrny vvlnz wlpp s’sSry 

w-).«f v\'l«p w'is? w l wp w!yb vvlzz 'A2ac» ^2aeb w.2aU Vvid’p 
w'JhIu w'iHtilk w2api w’iaq vViaql w'.h«,rb wi'atp ',‘,2atq v2;,t\ b 
w2hao w2hac w2bd.j \v2bev v.ibjs: vvi’hip w^hir vv2biv wi’bja 
wibjt w2biu w2bsc vvibuni vv2nh vv2cjv w^ejs v/invj wJfi 
Yvi’kx ■a-2]ii vv2j!!g \v2j/. wi’inb v.^md \v2i'im 
wirs w2vd w'.'Avfi vvoadm \v.2ada v.Saq.i w3bhx v^hbph 
wilgi wr.ibf wbjf” w-S.io woke w3vwv vvSvvtn ■w4Hhl 
w4ec w4r!ii woehy vHabe vrSa-bn v.S'i»:ly w'8afg w8.ail wS.artir 
wAiavh w^ivi wSbon vvHhdu vXbdv vvBbei w8box Y/8bu 
wWf’Pw- vvbcth 'wSeh.x wSeib wSolb wHdae wSdds wSddu 
wddw'v w-^bx wSio w9bpl vv9bw7.f) wbcis w9cki whoxx 


SO 


Say Vou Si>w It in (fST — It Identities Vou and Helps QS7’ 































^ Every Transmitting Amateur 
p Uses These Forms 

—a reminder that 

your supply may he low 



American Radio Relay Leaou* 

LOG OF STATION 


-[ i r 


A. R. R. L. l og Sheets 

Designed by hams lor hams. x 11 bond 
paper, punched for standard three-ring 
loose-leaf binder. 125 bheets postpaid for 
$1.00 or 500 for $3.50. 


Members’ Correspondence 
Stationery 

Write s'our radio letters on League letter¬ 
heads — it identifies you with the biggest 
radio organization in the world. Litho¬ 
graphed on flH Nil heavy bond paper. 100 
slieels postpaid for 75c' or 250 sheets for 
$1.70. bold to members only. 






CORnKSI>OM0BNgE 



THE AMERICAN RADIO RELAY LEAGUE 

HtAOCUAttrERS HARTFORD CONN U « A 

RADIOGRAM 



Tr> ftg W t ECtt-tAtH ? KtC 


EKi-AT CHAIN tNEINO DSOANim* PT Rim OR tU.IN0>S TO 

ukkatb NrrvRCR nte pacific coast a)io chichio calls fob 
CLU sesr COOPERATION MTvpa« iova and Illinois stop sw. 
Olisr THAT YOU COEKIfftlCAn «ITH flAf^^ ON THE SUHJECf 


Official A. R. R. I,.. Message Blanks 

Most convenient form. Uesigned b>' the 
Communications Department of the 
A.R.R.L. W%11 printed on good bond 
paper. Size SJ-a x 7j-;p Put up in pads of 
11X1 sheets. One. pad postpaid for 35c or 
three pads for $1.00 


R A D 1 O G RAM 

AMERICAN RADIO RELAV LEAGUE 


Message Delivery Cards 

Neatest simplest wa\' to deliver a message 
to a near-by town. On 1.'. S. stamped pos¬ 
tals 2c each. On plain cards ifor Canada, 
etc.) Ic each postpaid. 


American Rad 

1711 Park Street r 



Relay Lej 

H 


tSay You Saw It in. QST — It Identifies You and Helps QST 


Bl 






















VOLUME CONTROLS 
Electrically—Mechanically 

SMOOTH 

Stanfiard Cenlraiab 

‘.‘■ntact insurt: i'.niy iit'e 
iiid quift, oUinrith ner- 

rormano^ s i es.-i'ia ial in tempering radio reception to the 
v'Xact tone de-sircri. 

The rnck!n?-.Jts<; eliminates wear on the lesiJStHnce material, 
allowinc ^his important c.-.ntroilincr clement to remain co»- 
;viant at s1l rimp«i. Thi? o.>t>stancy 'A im^iiance is the .Je- 
i.ermimna: factor of smooth and s?radinil control and insures 
M ijradation of intensity from a wiilspcr to maximum, 

Kundameutal circuits with reronnnended rcsistam'** 
tap'irs for smooth volume euntrol are contained in 
a booklet, ' V'-lume c'ontrols and \olfagi« ("oncrola 
— Their — Wiite for it. 

CENTRAL RADIO LABORATORIES 

18 KKl^It'E AVENUE t ■. MILW AUKEE. ISIS. 


the 

« Socicef. 

|| SPECIFIED IN 
TRANS- 

r. ^ mi^rs 

\^SJ RELEDTERS 
LOWER LOSSES! BETTER CONTACT! 

HEAVY PRON<;,S CAKRY HEAVY €URREINT 

.If alf fiood df>alers. Price 

TRAXSCO^ itiCN 

GOTHAM ENGINEERING ^ SALES iXX 

National Sales Hepreaentative 
50 <!;bu.rch Sf., New York City 

□ Enclosrd _nid _;Virgap Sockets 

r~j Send LitcraDire 

My Dealer l«. 


City..State. 


sports, ii.tseball games, big \-Ariona! cwnrsi j 
i)oost radio business tiiis ;vear. bei. build- ’ 
ere vnM reap a rivh harvest. Barawik servire tvill 
make r-UJ menev. .bvprythiTur in A-«;«.»-iH. ..(mrl whvi*. 
telerision. Wnritl’e iergest radio 

stocke un haruj. Urders NhippeU s^•Hle day. Lowest 
rock boUnm whoieswle prices, 

IVVi.'«-.rf>T- t-Tf.-: A'(hi''<* '.A’taion aini Hnvf .ry‘r« 

BARAWIK CO. 




wPdar wile^ wfjaki wOenr wilenv \v9etd wOrntw arSut'm 
et2aa ocirf e<i7iim ej7cid etusnivd fuiSkik fni8rlt folsr 
haf3a hbOy klal' kloni ialg nj^pa oh2nap oh2nm oh3nb 
oh5n] ohTfib oh7nI oklfin or,.la oz2a oB2b oz2J oz.5a oz7ah 
oz7g oz7s*<’h oz7t pk4az pylib pylo siii4zf‘ SfnTwm sui7zy 
prtoew .sp3kx sp-izz spwi .subsw suSan uojfa uuwo vdap 
velar veleo veldq vefoi \elxk ve2ax ve2bb vu2bp voT’ea 
vc3cs veohb vc3rl vp4ck vp4tt’ vp4fk vki'dy vk3hq vk3pin 
vk7ch voStK uilhti zs4m zs5c ztSe kb? ktn Ise ?>kf 

ogra onva pjz pll' plj pmb rorl 

Miles ir. Weeks,.yioi'foik HoaxLBrrioklitie. Mass, 

TOnO-kilocycle baud 

w6;id tvH.Tcr wdahp wbioio wbapd wdax v.bnyl wObco 

wbbdx \\rtbgh wbolia wbehv wdeui vsbev?? wbexu w?^cz?ii 
wbezo wddea w‘ldf'n ubdnid wbdoj %\Odqv wbdsj wbdttl 
ftdech w6oeo vvbptV wrtefr wrtohe wbobw ’.vHnif wbotug 
wdcpz wdj'a w7ta‘y vv7ioib w7ht»? 8 w7tl w7gl w7sg \’.7si 
\v7»vn .Tu-7kad o?m-;’co om-otT cp>-5ni ef-lae c-f-lbd ct-lbn 
et-lbv' cr-lbx ci-Iby d-4divf d-4{Ui cb-4bd i'h-4bii 

C:l>4de eb-Adi C'b-4eH eb-4t> ph-4t‘p ob-4hp pb-4ii cb-4ka 
eb-4kd ee-ear<l e»'-v<tr‘57 ».‘e*-eait)2 et.-citrSb ef-Saap m’-Suei 
ef-Sasir cf'-8btr ef-Scco ef-8d?))f ef-8p£ pf-8eo ef-bfd f't'~8gd 
ei-8ffdb ef-SiK-q ef-Sjc of-Skeo et'-8pbo ef-8rhj ef-Srii ef-bwrir 
ef-8wsm et'-bxh iTn-brii goby g5jo iich iU'u j7es 

k4,Taii iK>-8azw ok-ajs^ pa-Og.a pa-<)gw p.i-d\viiii sf>-3aj’ 
uo-jh ve-4cb A‘»r-4dJ \ir-4gx vc-4jb vc-4Jg vk-2ao vk-2yv 
vk-5hg vk-71j vp xc7z xiuoi yR-lun? zl“2bi zl-2go 
J4.0tM>kilocv<*it> hand 

wdhos uddk wTaij \v7al cr-.laa CN-r*ar c‘f-8er g.5by g5h?i! 
goud goyq gbua m>-Sae «jii-4fp py-iid rwx sti-lna ve-4ho 
vc-oaw xOa 2s*4ni 

Tr,MCB. A'. .V. ('nsvif, 7 ?.^ A'o. 74U^ SuUlle, 
Wash , 

wLiep wlalb wlanz wlnpq wlaze wibw wlccp wlda 

•aIids wlyb -.v^jted wl’ahi Nv2arb w2a»o wJavb 

■.v2hiv v.-2bb w2box w2ls wL’gt w'Jg.v w2xu8 nv2xv 

\vdad? w^adin wdaw w3l,)hx v,3cm w3qy w3(jw wBzzd 

wln.ct- woabi wSuoq yoiifh w5aj>«! w5aii.v wftayy 

Ai>bbr ^Nobex woM wuiun worg Ad,an ^\daiu) wrt.apn wHhez 
w6bto \sdb\v'.» v.bbyy wbohy wdc??i utiowj wHrzk wbdev 
wddex wddcq wbdjx v,bdk tvbd«v wbdtz ^^bdwp Avbdya 
vvbdzd wrtebv vvtiocz wbeqd vbeop wbO'-t \sbgn ndqy 
wbtx \v7aav w7?ibg \v7iiev \v7aoy w7fa w7«a wTid vvTxf 
wTzi \sS;ulm wS.ndy wSaiiio w-Snrtir tvSnrp w8?tsk wSaia* 
wSawi v.SbIy wScbd w.Soew \c.S<'‘fr wS'*<b \v8op wbcix 

wS<tvq w.Nihb wSdo.a v.Ssf wbacp wOat'v wliahx wdahz 

-vo.aii wVfanz *,vOa<'i wyavi wObey \v9bhc w9hhz \\9b,ni 

wUbld wybkd '-vybRji v\9bpnj wObpx wOcaa v^Oco wdrhe 
\v9ek? wOcop wOcs.i \^9csr v.9ouh \vl)cxx wOrye Nv!?dbc 

’vVdef wOdkio wudku wodoq wddqv wOpai wypff. wOchi 
woujo wtlenv wOer wdprb w9pta svPpuy tvOpvc \^•9p^vo 

•v'icYv wOexw wAifew wUthy wOfis N\9fon \v9fqw w9frq 

%v9f‘tz w9izp wOffpz w9ffbl wOuih wO?ur wAhii* wVKvv \v9ya 
vr2hh vo2ca ve3cs ve4i.*c ve4ck ^n^4px ve4dk vc4p«» ve4t‘f 
vr4hnj vt*4go vp4gcj ve4!crx vc4Tno voonw krh kHdpe kT.apr 
k7nin pylib py2aj cpiah octar cio^jt foa4o souz fqdgoni 
•spjsi g2ao goby gobz gSiiil goruu gbhp sulcv 

WSCHP, Jae Kratilz, Malden, 1'. 

H onji-kdocyolc- baud 

uobkf: v.bbwH svc'bzii v,*5byy wbdte Vtboqe vsdgin wHsk 

vvbul w7ubR \v7i«i-*^ v\7anv wZagb vp4cp ve4i.7tn ve4mo 
ve.TbI velvpy. suiev kdwu 

VfjOO-kilnrycIc bauti 

ctlbv r-h4de pfbxz ec4n\v vr-ihr yf4r> vrAnn 

WiMS, <', ll, Jinrton, .V. Adatas SL. Marte- 
r.hc.slf i'j , /7 . 

t;b4di iSct- fSeo tShip l'8kf fbpns i’Swb K5hy ‘.'flhz i:5tnj 
trdhp gbta ‘•Ii2itni palijax \*p.'>aq Vf Tdar rcocs vp4!a:q v»’4dj 
VP4fv Ve4hr vnoep VoSrc; 

WdMB, Vr. .V. DKhaaaa, Chaaihersfiarg, iAnaa. 
w8dpd TvSbap v,8o\va’ wS;»,».fi woegd w9bwi vvScpl wSbvw 
v.Sdfb w3oo woco w'icvn Nv8cab w-‘»ap wobc w-dt \\8bhf 

wSdw w8oj \v5kx wSyv wdev w4aev wdaab wSeko \v2brb 

wSeJx -TvSrd w^kide wSpk w2gi \\2bpc \v3blq wiuby wdbni!? 
woagb w2iu w3aov 


i'kiy You Saw It in Os‘TIt Identinesr l-ou and He1pA08T 



















BARGAINS 


ARMY AND NAVY 
RADIO SURPLUS 


Voltmeter, Weston U.C., U-7().$ 7,5 

Ammeter, “ O.C., 30-0-40,..... 75 

•• ;»67 D.C., O-l.O.. 7-5 

“ ** 301 U.C., 50-0-50. 54 

Voltmeter, “ 30t U,C., 0-150. 5.(1 

Voltmeter *' 260 O.C, 0-50. 7,5 

.'vrameter ** 260 A,C, 0—10.. 7,.^ 

Wattmeter, Roller Smith AC-DC, 0-750 . . ..j.j 

.•Vmmeter, hot w-ire. Geti. Radio 0-5 , . . I.j 

“ R.F. Roller Smith 0-6 ... . .>.(j 

Ampere hour meter Sangamo, M.S. U-48f>. .. lo.i 

/vmmeter. Wewtlnshouse A,(.\ S".Mhtint .( 00 -()iuj. jotl 

Voltmeter “ A. C. S with res. O-li ?5 , .. 12.5 

I.Hfge a»isr. Wsst<'n H meters 

(>ncrator. U K.W. SOO cycle 110 volt. iS.C 

Pynamotor, G. ii. 12/.^50. output 14 amp.. .. ju.l 

“ Westingfaouse 27. 350. .. !.>.(; 

'• Crorker Wheeler, 25/275 cxt. siiaift. I2.(j 

“ “Sperry*’6 400 output 200 watt ahatt. 15,<: 

Motor-generator, C.VV. 110 li.C. 220 A.t.‘. 300 watt...... S0.(] 

Also 1-2-5 K.W. all .500 cycle 
(Generators. 600 volt D.C. 2-5-1(>-50-100 K.W. 

Motors. Hamilton Roach, 1/20 H.R. umveraal llOv. .S,>i 

“ Kdiaoa, i/50 ^mis•er^^at... 3.3 

“ Edison, 17,'S D.C. only. 2.(1 

“ G.E. M6 type S. A. 6(j cycle 1140 R,P,M. 0..1 

“ VVe.stin«house '»"('.A,H. 1725 R.P.M. ll.lj 

‘* 14.C,, 110 volt, 1/10 H.P.. double shaft. .CO 

•Vrmatures, 12/750. 21/150U D.C. ball bearing liMlO....... 12.S 

Transformers, Wesiern Klee, input & output. 1..'^ 

“ Navy, r.?5 input 15-10-^S output '.4 K.W..,, 7.5 

“ 125 input 25lin oiiiput center tap 200 

Transformers, iiO PRI. OUOO .SE<' . KAV, .500 cycle-s.... 3.^ 

“ 110 I'KI, 11500 SEC. ‘i K.W, .son cveies.. . . 5t 

“ 220 PRl. 8000 bEC. I K..W. SOO cvcles .... !5.( 

“ 2-5 K..W. SOOcyctes-l, K.W. 60 cycles 25,000 

volts 

“ Silicon tamenations. high grafle ,20-.35 lb- 

Resistors, Ward l-,eonard, standard base 0(10—6()()—20(M> ohms .f 

Resi.stanre, Var, 20U ohm.s 1,5 auip airplane f.vpe, . .. !,( 

Resistance, Var, 1100 ohms O.i amp airplane type. l.i 

Rheostats, 3 taps 400 ohms 0.3 amp.... .5 

“ V.iriahle, W.l.-. 500 ohm .6-1 2 amp. field conH'ol 5.1, 
Gasoline engote 1-2 4 cylinders S2-5-$30-$75 
(.’ondensers, Mica .004 mfd, 12.500 volt, also large asst 
other tiapacitics. Mica tyjK* 

('ondensers. Western Klee, ;;i AA 1000 volt 1 niid.. IT 

“ Kellog 3 mfd SOO volt..................... 

“ W. E. T 20 ”21 R*' 1 10. . 2 

“ Marconi fit WirolesH Spec. Transmitting, copper 

“ Leyden jfar 10,000 vi.dt .002 mid.. 2 ( 

Iveys, transmitting, .Army practice...... 1.( 

” “ -Airplane, fiame proof, silver tj! contacts 1.5 

“ ** Airplane, lianie proof, silver contacts 

“ “ all bronze & bakelite with blinker light 2.1 

“ ** Navy, 2 K.W, silver contacts. .5,1 

“ “ Navy, 2 K.W. with twin H*' relav.... lO.f 

“ “ Mestro, M K.W'. 2.t 

Relays, Navy, 2-5 K.W. twin Vs" «.:«.>ntacta... 7.5 

.All types of helixes, loading coils. o,=!Cillation transformers, eto. 

Headphones, Army, with .strap 120 ohms . , ....< 

■* {.either band. 7.5 ofim, iNavy radioschool type. 1.5 

Transmitter, telepiiotie. U.S.N, 30 ohm (used).. .7 

Microphone, W.E, airplane with breastplate,. .. \ 

“ traiivSinitter unit, WTst Elect. I.C 

Filters, W.E. radiophone. C.VV. 068 in cabinet.. ... •3..‘i 

Magnetos, Army, mine type. ..... t.t 

Maauets. permanent. U shar)e, West. Elect 

large size (build your own relav) .... 5 

Telephone & te!egrar)h portable set in aluminum case, 
leathej cover ik strap, consists uf condenset-s induction 


coil, batteries, key. transmitter & recr-iver... .1.50 

felephone, telegraph Kt buzzer portable !-et, like above 
except for mahogany case and with 2 H.F. buzzers, 3 
te!ephon«:r switches, 3 mfd condensers, etc............ 5.00 

Kolster Wavetneter ffe decremeter type CN 1215 J00-3SU0 

meters, with cur. sp. meter.. 85.00 

Kolster decremeter. bur. standards tvpe C model (2.A.F. 

322-.300 to lO.OOO meters. . .... 8.5 00 

Receivers, Navy C.N. U.1-tt4, .>1)0-2500 meters. , .. .1,5,00 

" S.K. 143. I.P. 500.. 3i)0-68U0 meters 
^ “ 106. 106A, 30-l()u0 meters 

. " C.N, 230 . C.N, 210.. 1000-10000 meters 

.Ampljhers. (.'ardwell, 2 step. ...... 1.5.00 

Detector, Audio. Naw, DeForest...... iO.OO 

Insulatora, Electrose, strain 7"-. 1.5. 12"-,18"~, ....iS 

Insulators, Klectrose. support type, per doz... ,50 

bwitch, bend anci Receive, Navy, hakelite, back connect... 1.50 
” Nickp) plate S.P. small ind. push type 250v. ,2S 

'l elephone, togale, 2 -4-6-8 point.. .50 

“ Knife, 60 amp. D.P. fused, polished copper, un¬ 
mounted B.C. .50 

Fuses, plug. 3-6-10-15-20-25-30 amp., doz. . . . .... .,50 

Fuses, cartridge 1-10-15-20-25-30 amp., doz... .73 

Wire^ No. 18 Stranded, “Simi>lex” 30% (»arii rubber ins. pur 

“ No. 18 Stranded double “Simplex” 3i>% puru rcibber 

heavy duty, ft. 04 

** f ^stranded double U.S.N. deck cable heavy duty 

“ .Stranded double H)k R.S. cord D.C.C. ft ’. . .. 03 

“ No. 20 ” iMiullel S.C.C. ft.U1 H 

single No. 14 high volta.gti, id strand, per C , l,5o 

“ “ No. 14 solid, R.C-b.B., “ “ . ,'M) 

“ ** No. 10 ” bare, tiurd drawn. '* ” >.(Ml 

*' twin, flex, asbest,r.)s heater i(.)rd, per tt, , . . ..04 

Ja^ads, No. 1H, 15 ft. parallel, hivh tension, armored, with 

Hips each. .30 

“ telephone. W.E. g 7 r-en 6 ft-.. .20 

(i'oils, magnet, small .20 large .. ,50 

“ induction small size , , . , .. TS 

•• Retardation, West. Fleet. No. .Si'C.. 1.00 

Buzzers, Ceuturv high freq., 2 coils ..... l,,.5u 

“ West. Elect- extra quality, high freq.. i..50 

Code practice seLs. Navy tv{)e._'v f^Vv' Bunnell brass kev, 

Mes<x» iiigh pitch buzzer, 7.> oiim headphone, ituiuuten 
on Bakelitp base with 5 large binding r>uNts. .suuie svith 

extra D.P.D.T. switches. 4,50 

Portable extension light, tV.E. key s-M-ket, guard, ^-rhece 

plug, 20 ft. Na% y W,>*, cord.... 1..0() 

Mazda lamps IS watt frosted. 32 A^olt. doz. ... 1.50 

t'hai^ng panels, Navy vS.,E. 339, 11.0 volt, Warri-l. .eonard 
with automatic release, var. and fixed res., Weston 
voltmeter and ammeter, San.gamo ampere hour meter. 

Complete with all swii-ches. ..... 3000 

Air compressors. Kellogg, Model T, I Us cu. ft. per min. , , . , . 3,00 

btups lamps. U. b. Navy torpedo boat bow light willi clear 
fresnel lens, also running lights, red or green, oil burn¬ 
ing, easily made into elwtric, all hra-ss, 9'i lbs,, i03t 

in. high. Reg. price $20.00, our price.. 7SQ 

Combination rurming lights, red and sii'cc-rt, medium size, 
suitable for small boats and very umameutai for the 

house......... .5.00 

-Masthead lights, all clear, 3 .sizes, solid bra.ss and bronze, 

small, medium, large......4.00,6.50,900 

WANTED 

CONDENSERS — 3000 to 15000 volt, all capacities 
RECEIVERS— t/'ommercial type and wave lengths. 
QlfENCHED GAPS — From spark transmitters. 

Give complete particulars aud price. 


I-artiest Radio and Electric Supply House In II. S. devotlnA eli^ht floors to and specializing on Army and Navy surplus. Write 
us your particular requirements. New items are continually arrlvlnii. Sufficient postai^e must accompany orders. 

MANHATTAN ELECTRIC BARGAIN HOUSE Dept. Q. 105*7 Fulton St., New York City 
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This name represents leadership in tubes 
for television broadcasting and reception. 


Mo-Cell 

Televinon .y^nd- 
ing tube in hard 
vacuum or 
filled types. 


Corres|-X>ndcnce is invited from 
amateurs in regard to Raytheon 
Television Products. 

RAYTHEON MFG. CO. 

Kendall Square Building 
Cambridge, Mass. 


The Television receiv-’ 
ing tube adapted to all 
systems. Price ■$7^30» 


Say You Saw It in QST — It Identifies You and Helps QST 
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DODGE RADIO SHORTKUT 

KILLS HESITATION—PRODUCES RESULTS 

LJ?«?rs have faise-i mxiving sneed from 15 to 25 in three 
■ ii'id half hour? — 15 to 50 in iivt- hotirs — 10 to 15 in one 
hour — 4 lo 12 in four hours, etc., etc. Beginners rnasier 
code and qualify in few days. 

REPORTS FROM 50ft USERS 

telling comiilete story and \viio\s wito witfi each order. < >r 
v.iT.h Hait-lJoliar Coupon for 50 cents. Specimen rt*j>oits i»n 
request— sufficient to justify this ad. 

W2ATK reports: “Surprised self by getting code pat In 
few hours and soon had license. Now read at 35 eas.v. 
If asked would tell any OHS to “grab” your Short- 
kut.” W40Y reports: “Method looked NG to me hut 
by using It raised reading speed from 15 to 3ft per in 5 
hours. Hope vou get Shortkut into the den of every 
Ham.” W7AAO reports: “Long stuck at 4 per and dis¬ 
couraged. Four hours with .Shortkut raised to 12 and 
license.*' 

DODGE HIGH SPEED METHOD 
ifntensive Sfjeed Practice) 

Most. eAkient (iiode Reading booster known !f>r 25 per 
Hams, l.iser raided siiet*!.) from 27 to 39 in 7S iiiiiiuti.s 
prnrrice lime. Full details in renorts. 

W.5AH-M reports? By five practice sessions 15 minutes 
each raised .speed from 27 to 39 per actual count. 

DODGE MORSE SHORTKUT 
Master l>oth crxies our way and use sviihout mixup. 

\V8C.JK reports: Also tried your easy Morse method 
and can now copy at 2ft per. Best previous effort 
about 8 and much confusion with Continental, t hat 
trouble entirely disappeared after memorizing Morse 
your way. 

Radio Shortkut SJ.50. High Six?cd or S2.50- Money 

Order. None ^' 3 * f4- Foreign add Fifty Onts. 


Box 100 


K. DODGE 

Vlamaroneek, New York 


Complete Parts for 

SIL¥EE-MAESeALL 

No. 7.50 “ROUND-THE-WORLD” 4 

A O'fMPLETE siiort wt-ve receiver (■17.4 to 204 meterA 

“dv and two-stage audio a.)iiplitier. All \va%v F-iigths arv 
covered with no dead spots. Amateur banns fali well to 
>.:^niter xf toning ciai, .'vet Cotnpler.r-jy constructed 

£o«.MO. i. .O.D. or cnsii with order, pocrofife -ir express ervtra. 
N.-.w in stock - .5 ,0 «j 0 '/oit ' .'ew Type R-3 Rectobuibs. 
/•ver. -..ricre each SIO.OO. .'ilso Leach Relava—K.E.L. 
Pioducts, Umnjgrarjfis— \ ibroplexes. 

(Old for .VV;:e Ham Bookf'RUli 

CHl-RAB 

CHICAGO RADIO APRARATUS CO. 

4I.S S. DEARBORN STREET f .HICAfiO 


Radio Operators Wanted 


.Radio opeiaior? are ofttcrrs 
aboard ships. Well paid, pleas¬ 
ant work, trave.i. Vou, can 
quality in a thort time in our 
well-equipped ^^chool under 
evperr. instructors. 

Write now for free book- 
iet on “Opportunities in 
Radio.” 


West Side YIVICA Radio iNsxrruTK 

III Went <j4th Street,. New 'f ork E>tahtishp*i fV/O 



WjJD, C, n, Balrhinn. core of M. Marx, ^103 
V'yae Avtf., Bronx, K, 

W'ftaai \v5aak \v5rrv w5a'?s woacy woadp woadt 

wSadv woaeb wSafe v/Safg \v5afx w-5agc wo,hrp wOahh 
vvSahp wSaii w.5aiu w'5aj w-fnija w5f#,Qt wonpo w.onqe vv5aqy 
w'5aj«i w-fwif vvoauz vvottx tsoHye tvoayl woayo w5ayy 
wSbaj wohat w5hbc w5bbo \v5bbq \v.5bom wv^bez wobdb 
w.Tbdh whbdy w5ben w.^bj wobtt v.5dg w5ep w5fq w5gf 
w5go w-5»o w5jd w5kn \v5rub w5ns sv5r,i,y w.5ok wSoiii w.5pa 
W‘5qq w'Sig \v.5rh woth w5tu wfmk w.5vh wfixv wowo wo,yd 
woyw w.5za uffstax wfittbk wdadvy wOuei wbag? wboh wbjihz 
vvfHkk tvQaPi ‘wbane wbapd wbaqq VvOar v.dasi wditr^i 
wHace wffavi w6avp wdawk, wfiawt wtiawy \v6nx wbben 
v,bbdt wdbgh \v6bjf vvdbpc w6bpu wdbpy wdbqk tvbhsk 
w6bvs wffby w6bya wbbzs w6rnr v,6eaz wbccw wOrba 
ivtichk Td»rh.y wffojn wbejv •wbrkv ttbera wfierz w'bctih 

wbeiji wDcwh wbew! wOcyw 'w6c^yx \v6<?z,k ubezi 

wKdeq tvbdcv wbddk wbddw vvbdh wbdjf wbdij \v6djw 

v/bdjy wbdki wbdkx wbdnp wbdoo w6dov w6dou wOdqu 
Vrddqv >,6drb wbdsg wtidtm wbfits wbdvs wbdye wbdyj 

w'ddyn wrtdzj wbeab wbeao wbRaq wbRau wlleb 

w6(h: wbeep: wbefc wfioRh ebehe wbehi wbeii wbeke wbelm 
v.bf'rnh v.b«?;Db wbcof wbeqe tv6eth wbft W'bhf wOhs wbju 
wbkf wQkr wbre wbrw wbto w6ug ss6vg tvbvr \v6wb ■wbzl 
wGzn wbzza wOzzd wTjiat w7»db w7afo wTwbo wTaik 
wTaju wr’ain w7h1c vv7a')ni w7aoo wTntb w7hh w7bp w7im 
wTka v.7nic \v7rnf wTpl wirj vvTvk \v7vy w7vvi w7wl 
w7vv>? wTs^t' aqllm a.’»ral9 cmliq crn!iac eiXjL^ay em2cf 
ciii2o«j cin2id cm2it crn2ro etD2sc chj2:<f om5ay eai.5cx 
rin.jea einofc ciuSfl cm5nl cmcRO cmpwv ctlaa of lac ct1bv 
ntnlcn cilcp ctlna ctSfz. cT4eo pclim pcrh^ ecearb ot‘ear.37 
eeeyrbb etim efbaxq ei'8ba efbbtr cfbceo eibes ef8dy efbgdb 
efShip efbhpiff efbjc efBjcb ei8pam efSrcq cfSsm efSHii 
efSwb ci8,vd cfbypz ellcc eiidr cj7dd ekddm ektan ck4da 
ek4dba ek4ni pk4oa ck4oj ek4yo ek4yt ckaern onismrv 

PtfisMHil cnodm cnot'r pnovri eriowiin cMorfxcfiibd ptfpar 
prtpmc CMiskw r-fbbpg fllab fmHrir. fDt8a,g« foabc foabv 
fna4v foii.To foa5x foaOu foattr fqpm ireari g5by g5bz gbhp 
goia ii6wj »f6wy fedxb holdr hclem hc-lmi ,h(?2Hh hc2ea 
<h2jm k4rd k4uic kbdju kbdtg: kbdv kbeln k7aiu k7ty 
kfro kfr6 kdv.5 nhlug Jii2pa xnmlab nmln nmiz nmxcoT 
tiiMXc.55 itnixel nninic nn7Tiic nxiSnic nneab nr2ags nr2pa 
nr^fe Tixlsi iiz2az on4bn on4bu ori4di rin4ds ori4dv ori4c\v 
•H!4rp o.‘!4gw oii4rk on4vd py2ak sadt9 safib sblaw ablbr 
•:blca hblce .sblcl .sblcm .sblfp sblib ablic ?sb2ah .sb2a.i 
.■vb2ak «b3ag sb.5at shTab •ihpok firlai Nc2aj:» h'‘2Hn ,Tc2ab 
seiUif .sfijsl vcida ve2.‘ih ve.jhc vH.’-hq vcoftin L'cibr Te4bt 
~‘c4cv vp4db vc4di ve4d,i vc4dk ve4dD ve4cy yclRb Ye4Ki 
vp4hn ve4Jb Ye4ji? veSej vc.oci:i vo.-.ep veodp veodt vk2ac 
vlwhc A*k2bm Y'ki’mh yk2ch vkda.x vi:3cp vk3ew vk^ci’ 
vk.Skr vk3lp vkHls vk4nw vkoem vk5hg yk.orx vk5wh 
A'k5x^ vktiniu vk7ch vk7cw yk7lj x9a yalf'm z!2.aw ir:12be 
zS2bg zI2ho zj2bp zl2go zl3ar zl4:am zH2b arex .a-nji hjs jcx 
Idfa rwx 5 e?ri u./ai. \v*bt wup wsbs vy-cr vz 

i4.000-kiiocycie baiut 

Hvler wfen vsikq tviqv wiyb wlzs wlaiiz wlaqt wlaiw 
tvJhkr tvibdw y.lbfz wieep wlcnix wMaw ‘v2ai vv2fp 
w2md ',v2(:s %v2api w2.abi v"2aao tv2avh w2bac tvkhwe’ 
w-2big w2bac w2fTir \v3db wdim. w3wy wBaq) w.vaqi vvdaal 
vvSbhx vt3«rx w4ft w4uv w4Het wtaef w4y]u \v5iDi 

-.'.-'vtivy \v<V:hy wBac w6cs wOavj wbayi wfibain wbbto 
wbb/.i- wbesy wbdtz wbdhq wdnt'i wbchf w7ui w7akf 'w7ttfa. 
w7tc.s \v7akp wbza wHanie wSakc w8HK,y wBaop wS?ird 
v.Hbrh tv.Hbci w.Scfr wb^rf w-Bcbd wBduw wBdfli wAduR 
vv9tt. %v9lk •'.vutim wViaji \S'9 ro 1 w9avp vvWasv v;9n,c! 
'otfbRa wbbntl w9cok v.Obkm w9osl w'idar w'idoq wfidef 
v/bdyl wOi’u) w9fhy vvOfnu w9a:vo crl deSwz ef8fd pylaa 
pyilb pylcm pylid pylat jjyioa .pylop pylia pyiem 
py2a.i aclaj ?*tilcv Hu2bc aMd(j|4 vc2ca vcMbiti vu-b'f vc4))r 
Vf-ncfui vkff«.a 


0. X(infiekampi Californin, Son Pfdro. 

(Jolif. 

7000-kjIooycle band 

wlac wldq wloh wlph wladb w lahx w'Irow ylabx wlavx 
vvIhzc wibal wlcmx v.lorw wlopi wlejc wldaq w2ba vv2lx 
w2nib \\'2ov 'vv2qu vv2rv v.-2rR v»2vy ^^2aji w2av'q \v2Hre 
w2auz \v2aos vv2aya w2a,(r«i vv2bpn w2bda wkbng wi'blx 
vv2erb ^•■ 2 cvj r2cvu w2rlx >v2dab \v3ep wo.ef woh.g w-kir 
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New Prices and New Products 


VITROHM RESISTORS AND 
RHEOSTATS FOR RADIO 


Ward Leonard^ectric Company 


37.41 South Street 


Moimt Veraon, N, Y. 


(®) 


Haaw 


SmYenienotm 


F 'OR ev ery radio NHIED, hi bnished brass 
or Bakelite. Fit s^tandard switcli or 

outlet box. Single plates and in gaiiR in many com¬ 
binations. 

No. 135—“For liOud Speaker...$1.00 

No. i.% — For Aerial anti Ground. 1-00 

No. 137 — For Battery Connections. .. 2.50 

No. 138 — For A C Connections... 1.00 

YAXLEY MFG. CO. 

Dept. S, 9 So. Clinton St., Chica^to, HI. 



MICROPHONES 


2-Buttou Type 

Public Address, 1^35 


For Public 
etc., ilst.... 


Standard Broadcast 
Model, list... V'D 

t'ondenser Models for Film :»tu1 
Record Work, list $250.00, $300.00 

Also Desk and Floor Stands, ("overs. Cords, etc. AHniature 
\firrophone, Paper VVeisHt, Radiator Ornament. Die Cast, 
Bronze tinish; prepaid on receipt of $1.00 

EXPERT MICROPHONE REPAIRS 

Dealer.^ everyjvherr 

UNIVERSAL MICROPHONE CO., Inftlewood, Calif. 


QST OSCILLATING CRYSTALS 

CONSTANT TEMPERATURE CRYSTAL EQUIPMENT 
Attention Owners of Broadcasting Stations; 

We arc now in a ijosilion to supply you w ith 'I'hermostatically Controlled Uoaier units for accommodat¬ 
ing two crystals lone as a siiarei with instantaneous change-over, said unit maiutaiuiiig a guaranteed con¬ 
stant temperature to tiNE 'l ENTH OF C»NE DEGREE tlfeiNTIGR^AUE. "I his unit oi>erates automati¬ 
cally and is easily adjusted to your operating temperature. More details sent upon request. 

Delivery ten days after receipt of order. Price $400.00 

For prkei uf grindhta crysluls in ihe Broadcast and Amateur hands, sec Fehniary or March QST, 

SCIENTIFIC RADIO SERVICE— "The Crystal Equipment Specialists’' 

P. O. Box 86 Dept. D Mount Rainier, Maryland 
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T ELEPLEX is {>r«rtff^! code instructor. 
Works like a phono^rarm. Waxed tape veor.rd? 
••'■•nd like a lea! <ir)ej:ator, ^.'.'ompjete «.'ode 

in^truetinn^ tiirnished witn ev<'r\ iejepiex. Sends nipssa?;'es. 
radiopranrs, etc. .tp^niar <;-:‘c.{p i.rafnc like an expert 
Operator. iJsed by ?J! leadmt? Eridor^-:! 0^- ;p. 

Naty. fiuaranteed lo learh you the eode or it costs 
nothinji. Speedy, s'mpie. clear. I'deai tor advanced sua- 
I'ients or 

ER.EE JO DAYS TRIAiA 

So tiire we ttjat you will he ar><»,)|Titf-*v -ari'snpo v.-u-n 
.rour ptirctiase. chat ‘.sin tec you try p. )n v«-inr f.wn 
finme ’■’N Id DAVS fKEK, IRTAl.! \orj ar<= nio 
judKe. ’-Miere '.’an you march that aM-.-unflinw' \j t 

'ri.t-OA'V! Write i’ur lull facts Hbout. Teleplev. ;-,o ciom- ; 

pa-tion. I 

TELEPLEX CO.^ Dept. Di2,7e Cortiandf Sp, New York, N. Y. 


BECOME A RADIO OPERATOR 

See the World, Earn a Good income. 
Duties Li^ht and Fascinating 
LEARN IN THE SECOM) FORT U.S.A.’ 

K-Adio inspeci-or socaied' htfre’. ' ‘rie?!?- AtiPplies 

•.>L‘t;xatMri5 t’or the ‘-.-■.•it ports. .\1n.«;T inEjcal. (orfition 

in T-he i'. S. .v. to i-’otn** o.* ff'r traiuintr, 

N--,:triy --'t ryciici r.r.era,t<'irs K(..fiiiariri.w .-.n (he? C’r',.iit 

oilrmR i.ht? uasi ki* tr> (rairit-U Oy ..Mr, • iernrnoHs, yuuer- 
vio.-r ot inctnicT.ion. 

•''■•1.1 srrad'j.Htf*" niiDHO i.j date. St.s(.rt ir^i'ninR J.j.t!vv 
Spline and Summer rHTi<!. 

Member oi ir.ie .v.ic.R.iv. -• *‘\V,>GR.“ 

,L.).?,y ..ujd ''dV.ht <' lass'::•—Knrol! \-ityy :':Mue, 
rice for cirriiiar 

GULF RADIO SCHOOL 

S44 Howard Ave. Mew Orleans, I,a. 


wdoi 'yvdp)' wSpt w3td wo.sx wi>af.x: vtdark ''Aoai-«* 
w3ao« Wob-nu vdribrd ts'.'-ljidn vv-iac v^ad. \v4ap w-lbo w4.cv 
vv4dv -vVdfe vvdie w4ia w4)l \v4.=v w4v.^ tv4rp w4vs: w4aef 
•;r4adf ■‘c, \v4ai?r! vv4a.fe \y-n,a(.i wfiR.:* w5eb vcofi wSiz 
Vv'Oje wOiris iV'5ihx ■\v5-..-e wrifa w5uj v.ouz ■A.Yira 

•ivoairi 'aoajirp w.^aeo y oa'iy v.-da,yr> •w-®’*ade 'G'oayi w5:-i',k?! 

v.-oat',^ t.Aobdff vv.5b.zx w5bc2 ‘Aobek '«v5imi ‘w.^kfr 

•Aonitc w5tt\vy 'wbjip wtijsr vebitvv wCa.yr ivb.Ttvp Vibnuz 
ivobhi v.'bbpc abbts wbbzs wbbys v.Obqk 'vbbu-.k ^'d>bhy 
vvoexm 'wO'vrx wdeny vvOdvk v/6do\v \sbd\yi \v7dt:d sWdzy 

wbdpy wbcjpc h.nctst wbded wbdhw -ybdiq wnedd \\6efa 

’Ademe w7es?:k wrb* sv7pl wTwji'; \v7acd w7hmI wTacy 

w7stjr tv.Sbx ttSov' wSkv itbri vr'i^'iib wSavp veSahi wbiirq 
\v.A'’M\'U wSaiv.s wSbcu vrSbfk tv'Sbtb \vbbti toSvax 

\v>sdkp y8dp3. le^diim vOco ^\bcv’ ttMdw ■‘vd^mp 

wOiuni v\?inr tvOop \v9px y Ows. w^ayu wOp.ru w9are wOban 
\v9hrc wPbly tv9b\vt, tsObqe seficniv \v9owt wOotw iv9cvn 
\s'0cuv \^9cy.'l iv9cnd y9civ wOdbj w9dow v/iMug 

vvOd.fy w9dgz vv^dest wOdzi wOdsI! \v9dgw vi-idge wOdcic 
V'Pdie vvOdrw wOepg w9emr w9erb v,-9env wOetd wOema- 
Afie.io w9^'kn wOeew -A-Ofnu w9ffy y9fey lAyfon w9fsl w^iifsw 
'AOgdv ’-v9gcx wPhlj wOlex rmlnic 'nuTid oruAfl cm5ni 

cm^ay oH4q kdvS ixIpI vc4j?:d velbr yjdaa iikf kflf 


I’he new (.> Code, printed on ettrd, makes a tine 
addition to the .siarion wallpaper at the jiresent 
time when so laueh confusioti exLst.s over the 
.amended abbreviatioas. The new list, .styled 
"Form 7r2a" enn he obtained on application to 
the Department of (fornmeree. Radio liivi.sion. 
"Form 77o " available from the .same s<jiirce is a 
splendid printine of the International ilorse 
Code and the (.‘onventional signals. 


# I ■ 



A high resistance medium [treferable to that 
sugge.sted by \\ lAD on page 45 of the .January 
11)29 QS7’, says .V, Kopf of Canal Zone, is 
" Enaineiine'' .stove poli.sh — 10 cents iV-tr a great 
many ohms in the making. The material is said 
to be exa-ellem for making high reusi.stance.s or for 
repairing or amending resistors .such as those used 
for regeneration eontrol, 

ffne -sfitisfacTory eeinnection for the resisrance 
vohime contro! of the tisuai short-wave receiver 
is .ar-ross the tickler coil, i’-iiasey, e;>: 0CK7\ finds 
that a variable resistor wliile noisy when con¬ 
nected in .«ei'ie.s with the plate supply i.s ab- 
soiiitely quiet in operation when shunted aero,s.s 
the tickler. And w’hile we're on the subject, it is 
a fine .stdieme to coimecr the resistor, not as a 
series re.sisl.or irut a.s a potentiometer for (liate 
cirei.iit operarion. For this eonnectioi’i the end 
terminals of the re.siftiance go aero.ss -lo vohs of 
the "B'' battery, t.he variable eotiiact lieitig 
cormect.ed throtigh to tlte detector. The usual 
lefd, l..y-pa.s,s ttondenser is used berwecii the 
moving contact and the negative ".B" terminai. 


NEED “MIKES”? 

Let us prove that ours 
is all you can expect. I 

N'umri'ijus iu^ist 'It i 
'.•.upenor THRU others, A I 

,.i/(,{ fn-^triimeut in ail resneota. . 

Prke% U'ss stand. Sb7.30 
Desk Stand, as shown, 6J)(f 

.Adjustable Floor 

Stand. Ji.OO 

i^ficrophone 

Transformer, 10.00 

F. F. JOHNSON CO. 
u'aseca M inneso ta 
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Synchronous Motors for Television 

In addition to building reliable and satisfactory motor generators, 
‘*Esco” has had many years of experience in building electric 
motors for a great variety of applications. 



Synchronous motors, small, compact, reliable 
self starting are now offered for Television 
equipment. They require no direct current for 
excitation, are quiet running and fully guar¬ 
anteed. 

Other types of motors suitable for Television 
may also be supplied. 

Write us about \-our requirements. 


ELECTRIC SPECIALTY CO. 


25 South St. 


Trade “ESCO” Mark 


Stamford, Conti. 


P-A HORNS 


long —‘ b(»" ''f aluminum, large end fibre, 31" dJa. 
Can use large end for dynamic cones. §05.01). 

Two-button broadcast uticrophone, stanriard type, precision 
made. Quality s^xotid to none. S50.00. Guaranteed — irial 
aJiow*sd. 


E. E. PATTEN 

iihOb 42ad Ave., S. W. 


Seattle. Wash, 




Barawik, the first and oldest radio specialty 
house offers you unusual .service tuls year. 
Blgecr fito<*kB, duicker shipmonts, lower 

...frK u i-i i.t/i act a Kll^hort roHnhla 


rilKKCr fiT.O<!KH, OUigtvpi ...nrri 

onces Deal with an old established, reliable 

hopnB. «ethoni?»«t goc.dn. honest; Bervice, hooe»t 


hoiiBo Gethonost gocin. nonesr Bervice, nooe»u 
nrioPB. Barawik se.rrire mnkm you more moaey, 
^end now for big new r^taloe showing lowest whole- 

gffiwik'cbfSSv I”*: 



QUARTZ OSCILLATING CRYSTALS 

Hclentlflcallr Prepared for Maximum Ptjwer and Unconditionally (iiiaranteed 
1 in. aacFions, of your approximata speciKed frequuDuy. supplied at 
the tollowifiK prioeB! 

75-100 meters.§15.00 

tOO-iOU meters... 10,Of) 

200-600 meters.... 15.00 

t In. 'rested blank.s, 200-400, 400-600 meters..... 5.00 

Dustproof Bakellte mounts... .LOU 

ye(.;tio 0 s «t any !*racticable dimenHiuns made to order 
i'rompt i>elivery 

J. T. Rooney, B. .Sc., 4<.lalumet Bldg., Buffalo, New York 

‘■'I Vn yeartH' n y^itallographio experience” 


MORE POWER PER STAGE 


Sharper I'uninft and Ao Oscillation Difficulties 

Radio Science pt‘^ves neutralization the only gatts 
factory method of controlling oscillation in tunec 
radio frequency circuits, thus increasing actual powe 
per stage of amplibcation 

from 25 '^m to 500% —% 




MODEI. “N’* 
variodenser 

Apply the N’eutrodyne principle to your set by the 
simple instaliation’ of X-L Wariodensers. 

The result is an amazing iricrease in the etn- 
ciency and power of the receiver. 

Mode! “iV” has \''a.riable capacity, adjust¬ 
able from to 20 micrn-micro larads, the 
price ouch §1.00. 

Mndd "G" with grid clips made in three 
variable (.apacity ranges, I’rice. each, SL.SO. 

New Bakeiite insulated X*L Push-Post the 
most perfect binding post marie. Plain or 
all standard markings. Price eacli 15 cents. 

Write for tree hook of circuit diagrams X-L PusJ 
showing use of X-l., Units. Po-St 

X-L RADIO LABORATORTES 

Dept. D 1224 Belmont Avenue, Chicaj^o, 111 


DON^T FOOI^ YOORSEtF* yours i« one of those toy transmitters there’s Just one 

rectiher that will stand up and take anything you can slam into 
or drag out of it — and that’s the MERCAIRY .\RC. You don't nec-d two tubes, or tour, just one. Full wave, not even a 
split vsecond’s wait to throw on the lijgh voltage. iNo peaks to w'orry over — .8000 t’^olts 10,000 mils won't dinge It. Filters to 

XX-;\L purity, Lasts indetinitcly. No lilaineut. That's an ARC. 

RECTIFIER ENGINEERING SERVICE 48.^7 Rockwood Rd., Radio VV8ML, Cleveland, Ohio 


RECTIFIER ENGINEERING SERVICE 
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OCTOCOILS 

Get Louder 



Signals 


ScC of four i: Jrtocoils v/iUi micitret 
variablo .vondenser C'jVrrs U), 
.JO, 40 atid 80 v,.^-i^^ndia 

udth proper R'kaivity. Sjiar^'- 
Wounci on distioiaivniy ■’..inr»*d 
bakellte luolded forms 
.t>, 14 and I ft bar^* ropper ' w're. 
TciU prove no iiH'reHSr’l Tosses 
over airwound r.-ik ;.iiv.| t.U,; fO- 
(JOiLlS are nmeh more ni,i.*v;rd. 

LIST PRrC:E $4.00 
Pc-r Set of Four Coils 
$5.00 with midiiet condenser. 
Order i\ow — Sen<l No Money 


Shortwave stnd Television Laboratory. Sne, 

104 Brookline Avenue, Boston, Mass, 

Semi me C, O. D..,.-^ens;' OCTOCOILS witij 

mideet rnning eoiTni.*ij<i<.>r i.,.;. tl’e 'Hnaieur bands 

at SS-.UU per see. 

P iinrierstand t lies'-; uncctndirjonHlIy mTarantef^-'j. 



WlANH ha.s solvod the pi’oblems usual iu any 
household where any attempt at simiiStaneoua 
amateur traiistriissiuii and brnadeast reception is 
made. For reception ho riin.s the broadcast ati- 
rerina first through the primary of hi.s .shorl-wave 
rei-eiver, then through the broadea.st receiver and 
thence to ground. Both receivers can l.ii^ <j|ierafed 
at the same time. The transmitter problem has 
been solved by installing a ” typo ’ fTartJey. 
It .is operated 15 fcitt from the bro.‘idoa.st reeclver 
without cstusing any interlVreni'e. 


And still they (;onn:!! Amalettrs through the 
itounlry are still building the four-tube ••l'.12(l” 
receiver, they an' still connecting the .screen 
grids of the IjX"222s where the control grids 
siiould be, and they are still writing Head¬ 
quarters to say that they cannot get tlie resiiit.s 
claimed for the ouifit. Control grids, as it say,s 
quite definitely on the instruction leaflets that 
come with the tubes, eorne out at the top of the 
tubes. .Serceii grids, on the other hatid, are 
eonnected to the ■•G" prin on the ttitie base, 
Fieceivers employing thesi- tube.s do not work well 
when the coiinectinn.s to these grids are bottom 
side up. 

The Disc Cottdenser 


Ra^l# Ope^atoFs 

Raise Your S peed 50 to 100% 
in Short Time 

Write ^i" '‘nr».' tor mtormation. a.f.>ouc The <taMdlef 
iitmrst* in f elc^raphiutl and SeU-MaJiitrv. 

This is tile SVS'F.hM that devc-ioped McEiroy. “iie « 

wPampion operaior^ i-’iui t-housandii tO' otiier ;;:;'c4y rputo 
Biid MorsP 'jpeirt'cors. Ittkes Che kink?? •,>>.!*. ‘-‘i Atin*?- 

ijtreturt.hens wc-.i.k. nrms. Reiieves "h'lBtts" atui; the 

jfrip. rtf-AeriTs iiitiwtie. cramps, p-dijaivsis -ind Kvahred ills. 
|»evelops speed, accuracy anti «iiduratKC that mean 
BIGGFR F^V. 'Mten DOCBLE-S >[jeed of ,?lnvc • ■vieiai • m-.s. 

iH-st r.pci.-i>‘>rs FASTER. <.j'-iick re«uii>. Cti.i»i•oticm 
tjuatdiuwi "tVrite now ; 

THE r.A'\t.,»LER SVbl'EM CO,, Dept. RL 
S, K<id^ic Ave. t'.HHb’.AGO, ILL. 


Massachusetts Radio and 
'Felegraph School 

IS Boylstoii Street, Boston 
Send for CRtiilo^ue 

Tel. Hancock S184 Estubiished i905 


TRANSFORMERS 

iiuaranieeti -— Mmiotcd — tiXmipietc 

250ViMlt •"’'’ft - .GUI =■•-,< h Cide. , , AP' -SO 

;<>0 -\vrjti iuut)— loon ettcli side.,... 14.Si) 

7t-«* '.v.tii 2LHH.I— vidrt . . .. 

■; Pokes. f -.)ivi>ii;isr-pijfj ,Ab-.rvc!rr J. rnrisiormers 

•••G'.f ??•.•’ •.«.» tor ill. wiiitimM 

9CES FRANK C3REBEN 
V'*27 So.- Street. Pilsen Sta. Chicago, .III, 


double the bpacing and if at the same time wo 
wish to retain itur original capacity wo must also 
double the plate area. In this manner any c.m- 
den.ser may he made to suit one Is need,? by multi¬ 
plying i.r dividing by a suitable factor as the 
above example does. 

If you have difficulty 1 will bo glad to calculate 
an a!)Drox!Ttiate condenser for ytiur needs iith I' 
implore you to piea.se try your own ingenuit y iir.st, 

.Midwest Div. Cotivetition 


The conv.'-ntion eoTiiinittee under the direction 
of Prof, D. Faber and section Manager H, \V. 
Iverr has prej.ared a wonderful piaigram, Leeiures 
on Timely .subjects will be given by prominent 
speakei'.s, A repreiseutative from, the Radio .Su¬ 
pervisor’s Office will be present to et.>nduct exam¬ 
inations and also to diseu.ss rtiles a,i,id regulation,s, 
A.R.H.L. is .s(uiding L. R. Huber, .\sst. to Cora- 
raunication.s Manager (one i,>f our own t:ioy.«t, and 
if at all pos.sible, Treavsurer-Ficldman A. A, He¬ 
bert. It is also e.vpecled that Oireclor (^uiniiy, 
who will be returning from the Annual .Meeting 
of the Board of Director.s, will attend .and he pre- 
f.i.ared to give a, cc.intjiete re]jort. 

.'?})eciai reque.st i.s of all Iowa .Amateur.s to 
send their addre.ss ..in a post-card to H. \\'. Kerr, 
SCM, Little .Sioux, Iowa, for programs and par- 
(ietdars. Prof. D. C, Faiier, Iowa Stare CoUego, 
-Iracs, Iowa, will be glad to get a, line from those 
wSho intend being presp.rit. 

Don't forget the ilatcs, fellows; May !0th and 
11 th. 
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The A*R*RX* Diamond Is the 

Emblem of a Real Amateur! 

/\ 

The l.coguc limblem comes in four different forms, its use by Members is 
endorsed and encouraged by the League. Eeery Member should be proud to 
display the insignia of his organization in every possible way. 

T!--1E PivRSONAL IsMBLEVf. A handsome creation in extra-heavy rolled 
t gold and black enamel, high, supplied in lapel button or pin-back style, 
ij There arc still a few fellow's who are hiding their light under a bushel. Wear 
/ your emblem, OM, and cake your proper place in the radio fraternity. Either 
style emblem, SI-00, postpaid. 

T1.lit .'\l rOM()Bl!,E liVlBLlsM, Introduced last spring, already more them 

800 cars are proudly displaying the mark of the “RadioRolls-Royce.” 5 x 2>T', 
hca\ ily enameled in gold and black on sheet metal, holes top and l:x)ttom, 50c 
c.'ich, postp;,iid. 

'il E\'IBI,.EM (,.T'T, .-\ mounted printin',' cicctrotvpc, the same size as the Lapel button, for 
u-e hv \l' mhei- in .ms t\pc of print' el m.itU', ktierhcajs, caieL, i tc. SI On each, po-tpaid. 

i I '' 0 S Hk * ■ i ' !Id i \ 1 'I'o' s’. e ■ a! ( n c in- I )f \oi)' i If. ' i,' c ii at i ■ > , a nnn' n .g I ■ >\v 

ah .t s u - h ’ \ ill ' a '1, IS I' to ' Of. 1 , s, ‘ I ' L s S ,it i ' ' s* s' ' • ■ E i g' I 'seoui ,,1 , , "i el 

n 1 ’ 1 • Si tn e 'Ii ; t ■ |o s - ' . I, ., \ I 1. I ’ m ' ' ' 1 , lA' I. - ' a I 

Mail ytjur order and remiUanLC SO'd lo 

The Aiiiericaii Radio Relay League, Marti en d, Conn. 


ALWAYS 

UP ^ TO-DATE 

1 ■ I II ' U'l'l , M a ri'h , 
I" ' , 'I : . ilier' Sinii I.)e- 

■ .'I I a: . $1 .<><• ' l-'oreign 

SI In 'll .ily si,il")scri|')tion 
$-5.2.5 d'oreign 8-5..sOi. 
Amateur and Coninicreial Slatior.s from 
8-5 (liffereml eounlries. 

Radio Amateur Call Book 

508 So. Dearborn .St., Ohicafto, III., 


Send for Western Radio New 1929 Catalog 

LATEST and I'INEST, nationally known Adi. 
sets, consoles, rabim*r8. speakers and arcesso-* 
rk*8 at I.OWEST PRKTS. (iatak>A «eiit FREiE 
on request. 

WTSrKRN RADIO MFG. CO., 

128 VV. Lake .Stree*, Dept. RO-4 ChicatJo 



n,. . r / . 

• ■ ^ I- tJ Ullu 

'hill ;lu: Handy a. 

■hie i>t hound ft^rni .-! 

nd Ihil! Hiind- 

I'o't 


e //;/■: «p-' 








.XatiLMia.! ''.i'ransti!iliini; < nulcnsErs 
art.* flrsiiUH'd in acrorciance with 
jairst nrak'tira (or soenring strady 
lr;.tris!niu,r(i i'iT-tjiii-ni'ifS. 

i’‘u.rnisiicd in rajiacitirs rany.in;:^ 
up t.(.> iiifd. 6000 voU-s; 

and mid. — vuits. 

( "Mndmi-TTki can .ru.iw In- [uvnished 
wish t iflicr hard rublu i' ur cr<.»!ite 
insulation. 

.SiMuJ for .l-hdieiin I3h0 

INIi^TD©INI^IL 
















Calibrating the Heterodyne 
Frequency Meter 

[Continued frout page ^7) 

a finai test, we eai:i see just how close we eome to 
\\ 9XL ofl Ms next transmission, tVo shouldn’t be 
more than a hairline away from him. 

Now we're all set to give a ehap his (hRO with 
some eonfidenee. We listen in on 7000 kc. and 
note wha,t a nice whistle we get from the socoiid 
harnioni(j of our oscillator. Of (!f)ursc, to get the 
frequency we multiply the y.jOO-kc. reading by 1*. 
For 14.000 kc. we would mtiitipiy hy 4. In fact, 
it's a good idea to put all three scales on our chart. 
'I'o mea.sure the frt'quoncy of an incoming .signal 
wc tunc it in with onr receivers, little below the os- 


llUVItB g'-Thf cmuil ■irhieh .-ui.-rt the 

iiroadcdf^t ■ii)ecli''urn piuof! 'in i'> liif r'tnd'ir hioh /rrqurnru 
tietf.ctor circv.it. The hrirnmnir-ti <.'/ (h.ir> o.'-c/i/nfor arc Hocd ior 
calihrntinij the heter,'>dqne /requer/ry mcti-r, 

dilating point, just as wc used to in the old .sfiark 
days, and use our /rcqueiioy-metcr-oscillator as a 
separate heterodyne, adjusting it to zero beat 
with the signal. If we want to know our own QRH. 
wo jjiit the ))honcs in the frequency meter, start 
the transmitter, tunc ourselves in, and road the 
frequency for the Imtid we re using at the time. 
\I'e may have iroiible doing thi.s on 3600 kc. it 
the oseiilator is not shielded, though. 

The question of pcrmHiicni-e and stability may' 
arise in the minds of some, fso matter how careful 
we are to build an oscillator that will ‘istay put.” 
wo still have to contend with that familiar phe¬ 
nomenon which causes us so much grief in our 
transmitters—■ v.ariation of tube capacity. The 
difference between the cafiaeity of the tube when 
it i.s w’arm and w'hon it is (told may cause a varia¬ 
tion of 10 ke, or more cm the 7000-ke. hand, While 
this is not terribly serious, it does raLso the [x-r- 
centago error beyond 1/10 of I'//. Wc (;ould ig¬ 
nore this effect if it were not for the fact that a 
receiving tube on low plate voltage tako.s quite a 
while to warm up — sometimes almost an hour. 

Any change in the fixed capacity aiTo,s.s the va- 
rialtle condenser (wiring, tube capacity, etc.) 
merely results in shifting the calibration eiuve up 
and down the chart since the same total capacity 
aero.ss the inductance will give the same fre¬ 
quency. Consequently, if we knew one frequency 
tvMoh we can alway.s clieck, we can very easily 
determine the amoimt to add or subtract to our 
dial reading.s to obtain the correct frequency'. 
This is -strictly true otily if our condenser is 
straight-line capacity but is close enough for the 
others if we do not tviirk too near the ends of the 
scale. Right here is where our familiar “marker” 
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Martin’s Latest and Greatest Bug 

GREAT^NEW V ibropleY 

Rep. Trade Marks: Vibrop'lex, Ruk, Liphtninp Bii^ 


^ i-:tV 



.■fapannf*d Basi’ 

Kickol-Platf^d 


.\ moo f. (I, 

b u K - - a n y 
uiHWHtor can 
lianrilc. NV.it 
XTO bisit, nor. 
too > I o w —' 
but just right. 


Special Radio Bug 

Equipped v.ith Extra Largo, HpavA% Specially 
<.'«mstnicted Contact Points I'or 
fbr«*c-t use without relay .. 

iiemit hy Money Order or registered mail 

THE VIBROPLEX GO., Inc. 

825 Broadway, New York City 

C^hle Addros?,; *‘VlBROPL£X ” New York 


P A C 

Duo Lateral 

COILS 

'fhe Complete Hue 
of all standard turn 
ratios preferred by 
leading laboratories 
und engineers. 



Write for informa- 
lion and prices 


PACENT ELECTRIC CO., Inc. 

91-7th Avenue New York City 


RADIO OPERATORS WANTED 

THE ^;ASTERN radio INuSTITirrE can train you 
iluickly and thoroukhi.v because; 

.MODERN AND EFEIGIENT MF.THOD.S 
THOROUGH IN.‘<TRt/OTTON under of 

iJCEN.SED COMMERCIAL OPERATORS 
MODERN APPARATUS including SHORT WAVE 
TRANSAmTER 

SIXTEEN '.vears a RAIJIO .SGHOOI. 
the: OI..DI-.ST. I.ARGEST and MOST SriCCESSEUr, 
school in New England.^ECOMMENDED BV THE 
A. R. R. L. 

Day or Evening Clas.suj» Start Every Alonday 
SPKCTAL f.'OflE <Vl,..ASSE.S 
Writa for lUttstrated Prospevtus 

EASTERN RADIO INSTITUTE 

899 BOYLSTON STREET BOSTON, MASS. 


90 



















i-ilatioiis becoine useful to us. Bor mstanee. right 
after we have calibrated our meter wo measuro 
the frequency of WIZ. Suppo.se the reading in 20 
degrees on our dial. At another time we find W'lZ 
is tuned in at. 181 1 degrees, filbviotisly, then, we 
siiimkl add 1,14 degrees to all our dial readings to 
,s:et the correct froqueney. This may be an unnec¬ 
essary refinement to ,s(.)nie of us, however, as the 
error from this source .should not raise tije odai 
i-rror beyond of l‘';„ providingour meter is prop¬ 
erly con.strueted and we were within t.' lOof I'^f, 
originally, so we .are .still well within the limits 
.allowed O.F.S. However, if the dial readings of a 
few ■•marker" stations are noted when the meter 
is first calibrated, the curve can be readily ehecked 
.'i(, any time, and if any appre(.'iable ditferenee .ap¬ 
pears, a, new eurve .should be determined. 

It will bo noted that the table has been made up 
for the frequenoies which fall within the d.50il-kc. 
hand, with only a few points outside. This chart 
can be readily evtended if it is do,sired to cover 
more territory by tilling in the missing broadcast 
frequencies, i.e., oOO-.'iTO kc., kc., and 

.Sl0-8(i0 kc.. remembering that to obtain the 
proper frequencies we multiply the first column by 
4, ihe .second 6, and the tliird by 6. A iiieter cali- 
itrated with the points in the table would give the 
folloNving coverage: 


:5,4SIJ kc, 
6,960 
10.440 
13,'JgO 


4.020 kc. 
S.04U 

:i;;,U60 

io.oso 


f)u Muse 


A more complete covera.ge could he obtained if 
thought de,sirable by makin,g the frequency meter 
cover from tioOU to 4P.50 kc. (tiO-qlim. i: 


The only blank space with the latter range tvouid 
be between 4(1.50 ke. and 0000 ke. This ••widening' 
|iroce.s,s should nor, he carried too far, as duplica¬ 
tion of frequencies on diii'erent harmoriic.s is likeiy 
to lieeorne confusing. The latter range .slmtuld be 
helpful to those of u.s who are interested in high 
frequency broadeasting, expeditions, etc. 

jVt any rate, eonsidering the ease with wiiieh we 
can, measure frequencies if tve only take the time, 
t here is no excuse for oif-wave operation l>,v any of 
us in 1029. 



You should have at least 
two of them — one for 
your complete 1928 tile 
of copies, and one for each 
1929 issue as published. 

KEEP THEM .,\S A UNIT IN ,.4. 

QST 

Binder 


Nore the v/ire fa.sccners. 

lo rnui.iiate 
copies. <'pens and lie.stlat 
in any position. 


Onc'fifty each 
postpaid 


A binder will keep your Q.S'T.s alw.ays 
together ,.ind protect them for future 
use, .And it's a good-looking binder, too. 


QST 

711 Park St, Hartford, Conn, 


































HAM^'‘A]DS 

(1) Advertislnsf peruiin to radio and shall bo of 

POJtire of Interest to radio amuteurw or e\j)friment<‘rs in 
lUeir purauu of the art. 

' IVo dispiay of any cdiaraotpr will be aeeeptod. nor ran 
any special typographleal arraiiKOTnent, as all or part 

<rapittU lottors be used whieh ^<;uld tend to make one ads er- 
tisenienf. stand oni from me others, 

Tne Ham-Ad rate is loe per word, p^( epr as noferi In 
parui?rtip!> tip tjeiow, 

■■4> Ketnirtauee in full must aceompany copy. Xu eash or 
vontraei «}iaroinil. or aKenoy commission will be ullowed. 

(.:>) f.;ioMiD£ elute for iiara-Ads i« the of the se<‘ond 
moiith preceding publication date. 

<0> A Hpeciut rate of 7e per word wMl apply to advertiplng 
wbleb. in our judgment, is obviously nuu-trommen.-ial In 
namre and Is placed and signed by a member of the Ameri¬ 
can Hadlo Relay L-eague. Thus, advertising of bona fide 
wurpitis equipment owned, used andforsale by anlndivlduai 
or apparatus offered for exchange or advertising inquiring 
for Hpeelal equipment, if Irv a aiemher of the American Radio 
lielay League takes the a: rate. An attenifit to deal In ap¬ 
paratus in quantity for pn.iflT, i'ven if by an individual, is 
coiumerciftl and takes the |;'>c rate, Provisions of rmrugrupiiB 
(lb f,‘j, <4i and ifb apply ro all advertising In this colunm 
regardless of which I'ute may apply. 


IM.ATK POWKR foryuurset. the very heart of its performance. 
Fur quietness l')M ability, ilfe-lnog perm-anence, .absulute .ie- 
peiidubility, lowest uitmiafe cost, no other plate source even 
approaches the achiexetuent of ait l^disou sieel-alkaline storage 
H battery. Built painstakingly: every joint pure nickel, upset. 
.••-Se.’rrionliy v,eided- Geiiuine kldison Flectrolyte, t>ur list 
.iesenbes complete batteries, cupstrurtion tairts. enunieled aerial 
v'.ire, nilicon steel, .Vvaiiable iiiiinediutely, tiiameiit. and plate 
transformers for the new SOO rectiiier, complete plate power 
Mints, Kentitier Imigineering ,Si->7'vice. rad'O v\ .SAl L. 1837 
Rockwood Road, Clev eland. Ohio. 

I MAUINF a?! rtrganiiiation with over aJkIO ciieiiis scattered 
riiroughout the world, all radiowtse dealers, builders, experi- 
mei.tters, hums. <.>ver S50.(X)0 stock of high grade receiving 
and transmitting parts only, lio sets, Spend $5.0(JU vearlv r.n 
uiit- own experuiiuiiting. Carry nothing until it passes o.u' tests 
dtJe britjga prepaid over fo\jr ptjunds cat.aiog, circuiis. d-ata err- 
eekly data (more than all radio niagazines toKether'— 
W'eek,s~-St,0(.h 52 weeks—$2,50. tfatnpie "(.iver 1 he ^oiderinsr 
iron," p2 p-age cvperinienter,s‘ magazine—L’5c. l:ull trade dis- 
<‘.>uncs to licensed haras and radiowise builders. We carry 
uriproyed ireras advertised in radio. Kladag Rudio Laboraiories. 
[iit ahiis hed 192 0. Kent. (>h io 

F!'’Ff'lAL i'-uide rectirier uliiminum with smail percentage 
Copper, ^-taud more amperage, last longer, square toot $1 25, 
I ,e;id $1 .(HJ. I'^enients, holes punched with bolts and nut,s, tiew 
Ivitni r'’ K 4" 1.5c,_ r" b'* 17c, pair prepaid, best kSi.liC(.>n steel 
014" cut t»> order 2.5-o5c lb, i'usr.aee extra, Gcu. behulz, 
I 'aiurnet, MicH. 

I .NS-IFL Radio Laboratory receivers aiid I’ransmitters are of 
the mosr moderit designs atid are supplieq to meet any parficiiiar 
le'.juiremeuts '..»s the .radio art, .1 runsmitter designs for rudin- 
photie or «L W, Giu* long experience in the designing of special 
apparatus is your guarantee of (juality and efbcient apparatus 
VVe uis>> build to order an.y items desired. Literature on any 
afifiaratiiH forwarded on request. FnsaU Radio Laborator,\% 
i_20.S ('(rttndview ,4ve., Vt ar ren, tLh io, 

SL|,j,—receivers, biiver-.Nlurshali 7oi with tubes $25.00, Dec, 
lp:.7 7*82’ screen grid $25,(K). inotor-gtmer;.w,or. 4(X!iv llOv—ttOo 

$ 20.00, Vibroplex $12.00. V5 9C T 'V N’. ___ 

\V.ANTED—Navy receiver, preiVr bEi43 f>r bFl.220. SR1420, 
JP500. also wudion box SEi071 , lames d'hompson, 30 Ten- 
bro pck Bla re. Albany^ N , V. _ 

Liivi NIGRAPBS. Teleplexes, transmitters, receivers, \ ibro- 
ple.xes. meters. 50 w'atrers, ‘XS'* lubes, motor generators, dyna- 
moturs. ci.inverters. Bought, sold, traded. Ryan Radio Coiiip'ajiv. 

Hannili ul. Mo, _ _ 

l-.x-Xavy equipment of excellent construction, bail bearing and 
new. General lAectrio 24 150<J volt, 233 ampere $37,50 shaft 
c.-.’Jtensiu!! $3.00. 2i '750 vult .2 an.iperes %ir.h iiiter &7..'>(). shafts 
$3,1 H>. (;r(><:ker- V\ heeler 24 I5{)0 volt 45() watt 0500 RPAi $.5.5.00. 
Hultzer-( -abot 12/5(HJ volts 35 watt $20, ! ■.> KV>~ 5(MJ cycle with 
cvcirer.s $15, 900 cycle ..’IJO watts $22.50. \Vtth corupiete aucratt 
rraiismirtpr VN esiinghouse 0 15 volt 5(!K) xxaits wtih pn>> 

puller #154X1. 27.5.'’-:>50 volt ,0$ ampere $.1-5.lin. Two machines 
fi.>r 7*Xi volts .spring suspended $28.00, Following pos,sihly 
."lightly used, guaranteed. GE 12 350 %’oit ,143 rtmpei'e $is, 
Uej^tinghoii.se ,|i)/3,5o v'lt $is. With meter, panel, \\ }■, Filter, 
etir new $30, Literature and fotos. .Shipmen.rs anywhere. Henry 
iMenzle, .501 .Lla.st 84th. .Street. New S'urk. 

sFLLlNt.j •..'uL—-shortvN aS'e receiver, t ransrmt.tin.g p:irr,s and 
liibe.s, j'luvver ;j,mpiiher. portable phcumgrarih and eiecfncal 
pick-up. Priced to sell, vVrite tor ii.sr, \\9( 'Kl . 

(Ssy Vuu iSavv It in Q-''T 


FOR sale—20 watt tr.ansmUter complete, mounted on 24 x 24 
inch panel, Separate power and Hlarnent traTisformerR; filters, 
.levrell radiation, meter, milliaraeter. tilarnetit voltmeter. All 
highest grade H.C.A. and Acme parts. Cost over $300, Will aell 
chea p. A r e al bargain, H . \\ Hoii youx, Frankl in, IV. J. Kx“3N.L 
i'V A.NTFD: 50, 75, 250 watt tubes, state cauidition and price 
Also any other apparatus new .ir used, \\'iU buy for cash all 
nurplus or obsolete stock, 4Vill exchange ‘-r trade appuratua. 
What do you need? Warren Waterman. 12-5 Madison Avenue. 
.Albany, New York^_ 

SEI.IJNG i.>ut—IM'414 inodillation (r.insformer, tw- • 

.new 'Lobe 2 nii'd, idlHiv working v-drage filter condensers 
$4,2o each. Hve 1)Y21U tubes. $4.25 each, new, one KCVV 
yX250. $t>.Xk 1 model BB new 2 button microphone $3;0 .i.hi 
(cost $45.00), one Federal double oull modulation choke, $9 IKi 
.rated about 3.50 IMA, Corona portable typewriter. $15,UO. Kd. 
Keers, 2300 E. \^' al^i^hlttg ton .St,, Joliet. Hi, 

EAEiti'TinXG in stock. V\rire yuur needs. Anything built P* 
order, ruck bottom prices. Give us a fry, 'W 8 GE, F'inch Lahora- 

to ries, lliK) Grove St., Syracuse, N’. V, _ 

SKLT.—complete iifteeu-watt transmitter and receiver, iifty 
dollars cash. .Bhoto on request, (.i’url Leidholdt, C’hippew.a 

■F alls, Wise. _ 

GjST'b to 1926. Gft’ersV 4isn parts. 

DLBILIKR .(.)()4 transmitting coudensei-s wanted. Radio, 
150 22nd St., New lurk , 

A. ijD10 trauHformers repuiretl, $1,00. push-pull $1,5U~ guar- 
anteed. Andover Rad io Lab , .An dover, ill 
WAN TED—condensers, high voltage cransmirtmg, .004-<>52 
Quenched gap units, all sizes. Receivers, 8>E14-2<), 1220, 143. 
1375, (P501, 500. <.'GH-1A. btate full particulurH and price 
hlanhattan FJectrica,! Bargain House. 105 Fulton iht,. New 
V ork Fity , 

TELEVISION. Insuline ('orporarion outfit, compiere v-iich At' 
and Dt' motor, I niver.s.al disc, television tube, aU mounted on 
heavy bras-s stand, two t’YXHO tubes, and Insuline Coru. 
amplifier. FirKst $45 fakes it. Also one iParmater shortwave 
receiver with tubes. $12.X), Above items guaranreed perfect 
West Side Se rnce Statiou. \4 "2.AHS. Pleas.antviHe. N', Vi 
.F(.)R .saie—^shortwave receiver and tr.ansmirter, I'irnesi, Lhoi'ii- 
hill, -\iuucie, Indiana, 

I want a used I. \ 2U4A. Musi be in guud condition and reasun- 
able in price. Write me what you have. WbSW, D, 5iast. 
jBisbee, Arizona. 

8 V NCilRONUL'S rectifier or motor, $.10. H. George. Pike -St.. 
Dunkirk. N. Y. 

S.Er,L—..\ero 7,Cl- traiismirfer, complete 3 meters, tube rectifier 
suppl y. Ptlot step receiv er, tii be.s for both, $95. W9KXA. 

S ELL—two Amrad fvJ ershon ci-Tidensers. SS ,00; n i icruphone 
transtormer. ?4.(;*0: choke cuil LLi Henry, $3,00: r.adio 
quency choke euil. $ 2 .fXL magnetic modulator, .$3.XJ: 2 --.5 w.art 
tubes. $5 X): Alurdock antenna isw itch, S2,Xi, Raymond Fiedler, 
127 Lexitigiu n 8 t., Lawrence, blass., 

B. ARGAIN—( ompiete 15 watt metered transmitfer for wtle 
with receiv'er, both in good condition. Station WODFK aiai 
VSQFXd, Write f..r deraiU 4 irsr $45.X9 takes c-nnpletp outfit, 
w-avemeter .and all. G, E. Webster, radio station 1\8,\L‘ Maii- 
hattan, K-ansas. 

W.ANTED—navy standard receiver dEi43, SEI^l’O, SE1420. 
iP500 or IP50L State price, ta.mdition. Trautwem, 15 Albany 
St.j^New York. _ 

8 AV G.Ms, why not give your guy wires a treat by putting in 
W2BIR’s hook and eye .steel screw hot galvanized turubuckiesl’ 
.U" screw 30c each. 5 if)'’'’ 35c. 3/S’’'’ 45c. 7/1.6"' 55c, ’ hoc. 
Postpaid east Mississippi, W 2 RJR, D. Irov, 28S Prospect tit.. 
Kutlev. N, ;L _ ___ 

sell" UV Viii^A---neV" $8X00, t,T203A .sTightW useT^il?. 
UX860 slightly used $24. Guaranteed good ronchtiun, (XK>45 
national trans mitting c ondenser $5, ^ ^’5,A D. 

FUR quick sale; two Grebe CR18 sets. Ail coils. Perfect, condi¬ 
tion. 140,X) each, .H, B. Stover, 453 1 $. Park Ave., Don du Lae. 

Wiac^_ _ _ 

PLATE transformers 250 watt. j0(>0--75o-5(XT' eiu:‘h side. From 
factory, unmounted, 18 ihs, ,$8 75. Adjustable core choke.s, IXl 
MA $5,X). 250 M.A $6.75. Write for oomplere lists, Radio 
.Puns bides (..'ompany, (..‘range, X, J._ 

SELL—;210 oonibined fone CW trausmltter, -teweti mete^, 
tube rectifier, speech amphher, .and complete .shortwave receiver 
included, five hundred mile fnne worid wide code $ 61 ). <>ne 
slightly used 852, $| 9 , V\ E2l2D. SXl. Harry F... Si'uith, Skow- 
hegan. Nlnine. _ 

BARGAIN, 50 ssmX’ rrvaustMjtter. With mercury arc. iRK-elver 
a.iid ts. 1.1 . P Brewer. < . "s kai oosa . la. 

H.AMS: Get oiu* rxamplea .and Prices on Printed L'alT Cants 
made to order us \v,-.iut riiem, \ST»\PV HIND>>, jp ,s 

V\ ells St., Chicagi.), Ill, 

f'i.)R sale -.Genera! IHectric 24 loXi volt dyn-amotor capable 

of supplying plate current to rwo 50 watters. .L. C. Sigmon. 
: 8 choi.il of Engineering, Milwaukee. Wi.se, V^9EM^. 

It Identifies You and Jlelns OS'l' 


































































SELLIN G out. — list. WOFE W , Cre wlon. Iowa.__ 

TKADE--E8f‘o M. G. X(X»V nov'’HO cycle -rOO v-aXt needs 
woiiie repair, /or 1TX^852 hi A1 slmpe, C jjieiody sfaj^e model 
Conn. s‘a.\.>pfaone new, whb eas?e, i’or CX204A stJightly n.sed, 

Sax cosi $1,75. \V9AID, Covington. Ky. __ 

’lOOO Volt wKK) Watt douWe coniTnutaror 7notorgenera(or, 

10 Hp. 3-phase drive ;S685.00 compiete. p(}0 (‘yde 1 kw. ball- 
hearing molorgenerator. IIOV, DC drive $235.tW. 350 ( yde IM 
kw, ballbearing; rnotorgenerator ITOV. Df ’ drive $335.00. 3- 5 
Rotary Spark Gap UON’. DC‘ drive $45.00. 1000 Volt 300 Watt 
Eaco l-phase drive $75.00. 750 \ olt 30<7 Watt new t.jeneraJ 
ElectriE motorgeneratora $55,00: 200 $43,50, 4f.K,) olt 

100 Watt generators $8.50: h Hp- 3450 tnotors $8,50: 

reiniision induction motors $10.50: Ej Hp. $16.60. < 'onverters 
32V. DO to llOV. ,\C, $35.00, new, i-^arge sroek plate and 
hlament generators. Queen ('Ity ^Electric, 17o4 Grand Ave., 

Chicago. _ __ 

FuS sale — Grebe CHIS, guaranteed good as new. J:*rice 

$62.50. Ted T.eitynnger, Clear fi eld, P a.__ 

ekOKE"'' supplies;TOOMA — $r.75. .TOH"; 160X1.4 
Dudlo-W’ound — $2-.40. 30H. 400MA —$3,75. Dmjhle-coii 

30H, 100^iA — $1,96, Pure re<iti6er ele?nent8. Low Copper- 
e<.>iitent ahiminuni. (.‘ut and drilled, complete. Per pair: 1x4—• 
ftc, 1x5 — 1x6—Uc. Extra Heavy: 1x4 — 13c. 1x5 — 

13 He, 1x6 — iSe, One inch wide lead wirip — Oc per foot. 
Aluiriinuui — • 10c, Ej;'* Heavy c<*'pppr-tubing Inductance: 3*' 
diameter—Kin per turn, — I3c. matiufaclurers 

type 2 Al/d,. 400 \bit D^^rking) Filter condpnRf‘r« — 47c. 
7H5-21.5\‘ tranfiiormers — $1,65, Accurate Wfivemeters. 
l.5^2tKJ Meters, $5,W. Send for ■‘SneciHis”. Ailliarn 

Harrison, 35 Ft. Washington Ave.. New York ‘.iiy. 

P.4RTS for that transmitter or receiver? t>SL cards? Write for 
eatHiog, Koehler Klectric. 0032 Windom Ave,. 6t. Lome, l\lo, 

W9 RKU. _____ 

PANEL er-graving — finest -.vorkmanship on radio laboratory 
apparatus. Request price iist, A. L. Woody, 19 W ells dt.. 

C^cag o._ ____ __ _ 

WANTED, one Amrad 1000 v.)it 8 tube, anyone having one to 
sell, please .-’ommnnirate with G. £. Flye. Northeast Harbor. 

Me. ' __ _ _____ 

ARRij sw eater embletns should be worn by all League niembers. 
'fhey are \eUow arrd black 5'' x 8" diajuoad, felt letters and 
Cinbroinered symbol. (>nly Sl.CHJ, Money order or currency only 
aiwpred. Eric Robinson. 135 Jeh'erson Road, Webster Groves, 

Mo.‘____ _ _ 

W9DGC :foning oui;,, 'I'w.;. transniirters. live recc-vers, Ijfher 
parts. Real bargains Sen d for^iist, Edwn L, R obb. Decker. Ind. 

N EW* Thordarsou transformer, i5(KiG2f)00 eai-'h side center, $18 
prep aid. J ack Cunuixig ham. Ruuaevili e . Pa , 

I'USH-PULL. tuned-grid tiiried-piate transmitter, page f3, 
Decemlwr QST: F'.'r two 1JAA*10 or LX250 tubes. IPFvolt 60 
cycle (1X38^1 tube filtered plate supply. Complete escepr. tubes. 

$65.00. Hal S. .j ust ice. y V4T.S . C-an ron. Nr.r th ( ar olina_ 

C?RY5STAL8: f ’arefuUy selected for maximum oiiiput. 'f our 
ei.^mpiete sarisfacrion gimraiiteed, 85 rneter band. ${“-50. 

Hlanks $4,(XL V\ 9 DR D. Hollister. Edward s ville . Kansas. _ 

W4AGG selling '•ut—1929 iU<4P.4, 750 voit d.c. powerjack, 
screen grid receiver. $75.(XL Individiiai parts ct>st more, .b'irst 
money order rakes h.. W , .M , Hic ks. Oxio rd. N . C. _ 

WANT d phase mercury arc. t8eil 1260v batteries. List, Grote 

Heber, Whe aton , fll^__ __ 

l.i8ED pans bought, sold, exchanged. List. ■\S9(JKA. Corwith. 
lO WH. _ ___ _ _ __ 

TRADE radio parts, supplies, mag^irines, electrical books for 

guia._Eat«^‘^. Dlney. Tex as . _ 

GENEKATOkk: {IJOO .5 ampere Esco with 11O-230V 
vnotor run le.sa than 20 hours, $75, lOOO volt, ,4 ampere Esco 
generator, $25. 1800 volt d.c. Jewell meter $17.50, .5 ampere 
thermocouple meter. *7.50. 15 vnlt a.c. dewell meter, 

$4.50. Tfaordarson 12 volt tilament transformer $7,50. 110 volt 
Bradleyatat. $5,00, RCA inductance, .002 h'aradon condensers, 
and otiier surplus after changing over to storage batteries. Above 
prepaid. Ca.shw iih o rder, \ S 9B8P. M . H, En sor. Olatl^e. K ansa s. 
FLjlT'saTe — SM factory wired two tube jf73l Hound the. 
World. With 4 short wave plugins and XY* coils for broadcast. 
First otter 130 takes it. All in perfect condition. £. A. i'chwarze, 

Hrownron, Aiinn. ______________ _ _ 

cards, cartoons, stationpry. message blanks, ii. 51. bciden, 

Cra nesville. Pa, ______ __ 

QSL cards, two colors, new sigTiais, $lXHJ ppr fiuiidrcd. Free 
~ ampiea, W8DTY. 257 Parker .Ive,. Buhain . N, V, 

FUli a^jp^C',*mpiete low power phone rransiuiiter-. also used 
transuiiiter parTS at, half cost. A'rite for list. 'vV9AE(J.^_ 

p)R sale—fV3AAJ transmitter, d.c. note—lots dx. Also 
RCA 104 speaker, 'A rire W3AAJ. 

MOTOR generator bargains. 750 Volt. 2LK3 tSart. tw<- 
jjiutator new G'merai Electric nint.-.r genprators '.lireet con¬ 
nected to 110 \ olr, 60 3500 R.P.Al. single phase A.C. 

Say You bu-v It m usT — It 


motors each $45,00. 350 Volt, 150 Watt new General Eleefnc 
7riotor generators direct connected to 130 Volt, 6(J Cycle. 3500 
R.R.M. single phase A.C. motors, with held re.«‘istance, each 
$27.50. New l-i HP, General Electric and Westinghouse 110 
\‘olt, 1750 H.F.5I., A.C. motors l-S.TS eaeb. iNew television 
variable speed motors for 110 V olt Alternating Current $7.00 
each, A limited number of eacli of the above items. Also many 
orhers to 3(XKj volts all sizies, V\'rite us your needs. Electrical 
Sigr plug C om pany. 1 911 (' hicHgo Ave., Chicag«-j, 1 11. 

TRAN8FOR51EKS—Tib SV^Jt. UO Volt. 60.CVcle. 750 

Volts each side center, 7L-2 Volt Filament winding. 'Will operaie 
one or two 2(0 rubes, $7.25. We will build that ilard to Find “ 
’rransfornmr, Choke or Coil to Your .specifications. Scott C'od 

& Transformer C o,, New Alb any. Missi ssippi._ 

80'LD on trial, guarantee crystals ootapiete with bolder: 
.meter $16: 42 meter $22: 160 meter $12. 'Phe new 3<K)0 v, 
Rectobulb $30 prepaid; new* 'FBI’s 95c: 99.6% aluminum 70c 
ft sq. ft.; Sangamo 5000 v. .(K)2 conds. $1,4.0. Jewel). Thordar- 
son, Leach. RET., Ward T-eonard, Signal 25% oft'. Fleobtheim 
and Tobe 36V'?). I buy. sell and trade-" Henry’s Radio Shop, 

W9ARA, Butler, .Mo .. ..... 

SELL or trade. 84 meter power crystal, sync, new 6F,X fifty, 
new* .T.eacb relay. REL 210' transmitter, new HEL wavemeter. 
compiete S-ML mercury arc outfit, other apparatus. Want 
transmitting tubes, transformers, and condensers. VV9ARA, 

Butler, YIo. ____ _____ 

SEIJ<: Thordarson 80 wutt fhanieut transformer $5; Radiotron 
tW203 only slightly us^d $12 50; RCA 5() watt sockets $1; 
Jewell type 64 0-5 $6: type 54 0-.5u0 $4; type 74 0-'1.5 $4; 
..Acme double LH hejiry c-'hoke $4, .V. R. Leleke. Jackson. Alo. 
NELL HHib watt transformers. guaraTueed. Aiade t>y G. K. 
:il(KH22(X>-44lH) ear*h side center tap. INed by^C'ornell and 
broadcast stations, 'A ill run 861. F. G. Dawson, 5740 "A oodrow 

Ave., Detroit, Mich. _ 

'I'RADE llKkJv Esco IM.G. ineeds honie repairsi for a good 852 
Have a new stage model C melody saxophone, cost $17.5. U il 

tor i.!V204 A in A1 sh ape. W9.A 1 D. Covington. K y._ 

CELLING ‘..-ut—(..-X852 new with 'REL socket, $27.50, 
[')X203A excellent Condition, $18 LMJ, w'-stt .\cme platf 

transformer 3()00 and 2000 volt center tapped. $15.OJ. SiK) wati 
Acme hlameut transformer 10 and 12 volt, $0.60. 150 watt Acmf 
.(iianient transformer 7..5, 10 and 12 volt. $6.00. grid, cireni* 
driver with Weston unxlel 301 five milliaTiiefer covers frmr 
8 to 170 meters. $28.50. ,(X)0.5. 3000 volt variable condenser 
$9,75, .«Xl011, 3(X)0 volt ('ardwell condenser two for 
Ward Leonard UXS52, 2‘Xl watt 15.000 ohm leak rapped a' 
rvt.KX) and I0,0(X). $3.50, tS'esi')n 476, 15 voit .A.C'. meter $5 9.5 
lieavy t .lanp Eastham key, $E75, i.each 'PR9. 250 watt rel^y 

$8.5u. Ljeorge W . Ferguson. WIBFA, ___ 

‘^i‘,{.L Transmitter vsith 0X250 eighteen doliars. ave tneier 
“tc. V»>nT, 20(1 w»Tt. ,5 (h 3 or 90) cvete generator, mercury ar*-: 

vv9l hr ____;__;..... 

KEL inductances, singles $6. doubles $11, l ubes iiXS52. 
A250. §6, X2l0. $5. National rransruittmg condenser,s ,0001 
SIO, .00015. tS. .0»K)23, $10. .(XK)46. Wavemeters. $20 
Plate transformer JolHj and 2000 volts, $30. Filanieut |2 voiti 
$12. Peerless dynamic speakers $.50. Utah $40, C. Hollis. 162 : 
Mary's, dharnsbiirg. Pa, 

Q R A SECTION 

50c straight with copy in following address form only: 

WSFC—tv, Kuight Hamilton, -6 Bay Street, Potsdam, N. X 
"---_____-- 

WIMK 

A.R.R.L.Headquarters 

R. B. Pnrmenter, (.'hief Op. ”Tp." 

The following calls «'nd persunal sinea belong to 
members of the ..A.R.R.L, Headquarters KftnS3 

W1.AL H. P. Westnmn “wcs.'* 

IBDT F, E. Handy "fh.** 

WIBHW-AVIEH K, B. Warner "kb.” 

WlBA,r.M-U IFL G. D. IMe,serve "dm.’* 

Vv IBLD .A, L. Budlong "bud,’' 

MGCEI-VMsZ J. J. Lamli "im.” 

'WIKB A. A. Hebert ■'uli,” 

WIKP F. (2. Beektey "beek,” 

WlPX r, C. Keiiejick “ck,'’ 

W IWZ-NV 1'BTZ C, C. Rodimon ^'rodF* 

L. K. Huber 
R. A: Hull 


Identifies 5 ‘'u and Helps C'S'i’ 














































For Yowr Convenience 


To Our Readers 
who are not 
A.R.R.L. 


members 

W OULDN’''r you iike to become .ii 
member of the American Radio Relay 
l.cague] We need you in this big organization 
of radio amateurs, the only amateur associa¬ 
tion that does things. From your reading of 
OST you have gained a knowledge of the 
nature of the League atid what it docs, and 
you ha\'e read its purposes as set forth i.in 
page 6 of e\’ery issue. We .should like to have 
you become .a full-fledged member and .,idd 
jour .strength to ours in the thin.gs we are 
undertaking for Arnatcur R.adio, You will 
have- the membership edition of Q.ST delivered 
at your door each month, .A convenient appli¬ 
cation form is printed below —■ clip it out and 
mail it today, 

A bona fide interesl in radio is the only 
eiiseniial qualification for memhership 


,Americ.4n Raiiio Relay Iusague 

Hartford, Conn,, U, S. .4, 

1 j-icreby apply for membership in the 
American Radio Relay League, and enclose 
$2,50 (,$3 in forel,gn ccjuntrites') in payment of 
one j-ear’s dues. This entitles .me to recehe 
Q.S’T foi' the s,inie period. Please begin my 

subscription with the , ..iissue, .Mail 

my Certificate of Membership and send QST 
to the following name and address. 


Do you know a iriend who i.s alsr.) interested in 
Amateur Radio, whose name you might give 
us so we may .send him a s,.imple copy of QSTl 


Thanks 
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FILAMENT RHEOSTATS 

Rated to carry ifii amps. 

An :itw.iliir«> i-)rrra»}(y tor tho 

..t i fA .”03. :;«)4A an«( n V. 

>'“il ') rau>«tiiittin«7 i'nhps /diri ,'.’17. 

wM7\. and PA^. loSl Rortiiyini; 
Ttilu’s. 

Special SS.TS ea* 


VARIABLE 
MICA CONDENSER 

MODEL U.C. IS19 
Capacity .(JttOl to .005 Mfd. 


ROTARY GRID CHOPPER WHEEL 

MODEL P.X. 1638 
and Contact BrusU Model P.T. 164? 

For tisp with ('A\'. Tube Traii-smitters. 

t-rives liW) per .^-nt rnodulation sij:n,-e n.si.-j|lation «^an 
be I'ompieteiy started ami snojjped at audio fre- 
yuenoes. i he note obtained ran be s iried to any 
desiretl pitch by *,:hanKinjT the drivina motor speed, 
romplete v.dtli siiaft busliing for or }-i** 

motor shaft, When ordcrm.B titention siate wanted. 

Special ea. 


• S Mira • on<ien« 

•...■nf.innoti'jlv troni 
.tine iVip.-ii-ifv 

f):,,* .. v.-lv i.-.\v ..-k-. 


my he 

To a Miaxim'.i?!! 

araiuht line, ii: 
'®e.S a grid. 


Special ea. 


PORCELAIN LOW.LOSS 
SOCKETS 

MODEL U.R. 542 
For use svith C.V. 202. 216 .and 
U.X. 210 and 250 tubes 

'An account <.>i its Invv '^ri.-cii'i.' induc¬ 
tive capacity an<i it"! tiigb insuiatint? 
qualities, thes,- >,,,ei^et^ uK.' excellent 
tor Short Wa'.e W'.Tk and especially 
adapted to the above tubes. 

Special $OC ea* 


» ■••• U. R.542i:|' y 


Dubilier High-Voltage Filter Condensers 

<Net%est Types. Nos. ‘>02 and ‘>03» 

These iihibilier Kilter Condensers are ic.sr.ed trom 3 n. iim.-s rheir rated value, tniis assuring a sturdy. scHenrihcallv desimied prod¬ 
uct, tar ey-.T-llmg tii<> .ivet.i?;,'- KiUer i ondenscr,, n.(n\ beiui.!, esed. Widely feuarated soldering lugs are ^ltovtdefi to insure long leakage 
path and to innhJaie v, iniu-. Ka. !■ c.adensci i.'M.iid uc\y and packed in ituiividual rnrton. 


TYPE No. 902 

Rated DA ;. Workinji Voitai»e 400 V. 


K.iapacityj I Mfd, 
List Price Si.50 eu. 

Ciapacity: 2 Mfd, 
List Price $.>,50 eu. 

Capacity: 4 Mfd. 
List Price 55.30 eq. 


SPECIAL 7SC ea* 


SJ’ECIAL $X.<lf ea. 


-SPECIAL ea. 



TYPE No. 903 

Rated D.C. Working Voltage 600 V. 
Capacity; i Mfd, 


List Price .$.Li)o 

Capacity: 2 Mfd, 
List Price S->.,30 ea. 

Capacity: 4 Mfd. 
List Price s'.’.su ea. 


- - S.PECIAL 90C ea. 


SPECIAL ea. 


SPECIAL $S.85 ea. 





FILTER CHOKES 


20 HENRIES 


250 MILLS 


wimt von \y:‘nt. for nbrnininij :■< luire .D. C. mne for vour Transmitter. Also ran he i!!«ed 
in “A” <'V "B" EiintiitHiDrs. 

WeisjUt, S i>Hincis!. V/irinw; lieuvily insnlatod. Xow ,^nd packed iti individmd canons. 


SPECIAL $a.S© ea. 


c.,..*4 LAST MINUTE SPECIALS 

M.C.A. Uni-Reciroii Povv-r .\mplitiers — .Isiodel A. P. List ea, ,. .. 

F210 BRADLEVST-VIS, list 54.oO, nne jor A.C. Liiu* \'oltaue < 'oTuroi 

ijenuine Black BakcUtc Panot? .Ls" .*•: 4.V’‘, 5-lb'-’ ihick, Rey;. Price S'9 , . .. 

{’>. 8. ,\'«MV Suark ■rraiminittors. Aov. cost S4* ta. ... 

It. k. Kc-iiorron Rccni'viiiy Tubes (Type T.B.l.) ... 

• T.>nid Kaiiiaiijuie LiniDovcev, .Vutoinaiic Radio Powau ('r> votr>. Imi S.KLsu. 

i v. K. \ . r. 14— 5 V. art Transmitting Tubes <.X ul'oU poy-T Htupiifyim.! uiliot .. 

‘A'csiern Kloctric Filters ....... 


$19.75 ea, 

1.60 ea. 
8.75 ea. 
4.7.5 ea. 
1,25 ea. 

L4.75 ea. 

1.60 ca, 
2.50 ea. 


AMERICAN SALES CO., 19-21 Warren Street, New York City 
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Whatever you want to knoiv about RADlO—principles, 
methods^ apparatus—you will find instantly in 



filementary Electricity and 
Magnir^iistri^ 

Motors aud G'^^nerators 
Si o r a M Bat t <* r i ^ h a n d 
h.ar.Biug t ircuits 
'V'hpory ::inri Appiicatioa of 
the \’acuum Tube 
Kimdamenrai Girniits Em¬ 
ployed in Vacuum Tube 
Transmitters 

'Modulating S>''*teuis Em¬ 
ployed iu Radio Broadcast- 
dfg 

vV avem pt prs, P i e x o - i e c t r i c 
<,>eci!lators, Wave Traps and 
Field Strength Measuring 
.Apparatus 

Marine a c ti u tn 1" ii b e 
TratisSmitters Including de¬ 
tailed des<;rlpiicjn ol' Model 
K'r.;^t>2(b 


By G. E. STERLING, Radio Inspec¬ 
tor and Examining Officer, Radio 
Division, U. S. Dept, of Commerce 
Edited by ROBERT S. KRUSE, for five years Techni¬ 
cal Editor of OST. 

The new procedure adopted by the Internariotiai 
Radio 'Telegraphic Convention was effcctite ianu- 
ary 1st, 1929. THE RADIO hlANUAL records 
il completely. Department of Coiumerce examina¬ 
tions for crperator liceuses were ciiane;ed the first of 
the year, flniy 'PHE RA.DIf..) M:\Ni-AL pres,juts 
all the material to meet the requirements of the ques¬ 
tions. Progress has l:>eeii steadily made in perfecting 
radio theory aud practise. 'i'HE FlADiO MANC.AL, 
since it is the most up-to-date volume on radio, is 
the surest source of complete and accurate informarion 
on all points. 

iCoTiiplete ffandhookof Principles.Methods, ipparatii.sfor 

Stuflert is, A mateuran d Co in tn ercla I Opera tors, I n spec l ors 

ipielc 1* re para t ion for Government License. 16 Chapters Covering 

y. Radio Broadcasting Equip- any te?a book dcs- riptiori 

merit iucliiding, lor the tirst. and elrctiit diagram oi 

time in any text book, the Western ElecLric Euper- 

coiiiplete equipment oi' heterodyne Receiver Tyne 

Western Electric S Kilowatt b()04C 

broadcasting Transmitter j 3 . Marine and .Mrcraft Radio 

used in over^/SG'- of Amen- Beiteojis a.nd Direction Find- 


y« Radio Broadcasting Equip¬ 
ment iucliiding, ior the tirst 
time in any text book, the 
complete equipment oi' 
Western Electric S Kilowatt 
broadcasting T ransmitter 
used in over i’SG, of Ameri¬ 
can broadrastiug btadons 
iO, .Arc Transmitters including 
descrix>tion oi Federal Ma¬ 
rine 2 Kilowatt Trans¬ 

mitter Tyvie AiVi 41-M; also 
models "K." a.nd “Q” 

U. Spark Transmitters includ¬ 
ing description of Navy 
Standard 2 Kilowatt Trans¬ 
mitter 

12, Gotnmercial Radio Receivers 
a nd Aiwoulated Apparatus 
including, for first time in 


14. The Development of .Ama¬ 
teur Sh.orr. Wave Appara¬ 
tus. Ciomplete details oi' eon- 
siruction, operation and 
licenses 

15. 'Radio Laws and Rej-ula- 
tions of the Eh S. and inier- 
national Radio Tele,ori'aph 
Convention, Ouotations of 
all important sections 

16. Handling and Abstracting 
Traffic 






rsever lieh.ie iiw.s bo complete a treatment of radio 
theory and operation been compressed into a single 
y.-.lume. Here is hiformatton chat otherwise you 
could secure only by consulting many ditterent books. 
.\tid eve.ry detail is vouched tor by authorities of the 
first rank. The .Manual is profusely illustrated with 
photographs ati<l diawrams. There are MMj pages^ 
bound in tioxible fabrikoid that is extremely durable. 
The immediate demand for so valuable a iiandhook 
has already nearW exhausted th*' second large edition. 
To be sure of rrcciving :.<.,>ur copv without delay, 
order ar onup. Tlie volume vmIJ. he s.ont for free ex¬ 
amination. Pa> or return iu lb davs. 


Order On This Coupon, 


O. V.\N NOSTRAND CO. INC., 

8 Warren .St., New York City 

a.,tin me THE RADIO MANUAL fc>r exaniinatinn. 
IVithin f.,:-n dav-ti alter receipt i wifi either return 
the -Aolume <.ir sAiid you S6.00 — Tlio price in full. 


St. and iNumber, 


City and State 
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You have been waiting for it! 



The first hiKh-power amplifier to use the 
UX-860 screen Rricl tubes. 1929 In Every 
Detail. 150 Watts of Pure D. C. Signals 
with a Stability Which Has Caused 
Favorable Remarks Everywhere. Flexi¬ 
bility that Fills Every Ham Need. 

You can use cither two UX>8S2 tubes when 
using this new Aero Kit No. 52 as a single 
unit for a transmitter; or two UX-860 (screen 
grid) tubes, employed when using with Aero 
Kit No. 55; or as a 150-watt amplifier in any 
master oscillator combination. For those 
desiring a master oscillator system, this unit 


Aero Kit 
No. 52 

NEW HIGH-POWER 

XMITTER 

AND 

150-Watt 
Amplifier 

OPERATION ON 
10-20-40-80-100M. 
Bands 

works with a high degree of cfTicicncy as an 
amplifier. VVith two screen grid UX-860 
power tubes in this arrangement, it requires 
no neutralizing. Hook this unit on your pres¬ 
ent oscillator, converting It Into a 1929 job. 
with ample power for ham use. 

Power supply delivers 2000 volts at 250 M.A. 
Employs two of the R.C.A.’s newest recti¬ 
fiers. UX-866. Due to the construction of 
the UX-866, unusually high voltage may be 
applied safely to them. 

Kit No. 52 — Including the power 
supply, but not including tubes. 

List Price.$259.00 

852 tubes, less power supply and 
tubes. List Price.$114.00 



New 1929 Receiving Coils 

Designed for the new 
amateur 20. 40 and 80 
meter bands, for use 
with .00003 conden¬ 
ser. including plug-in 
base with new design 
adjustable space- 
wound primary. 
Complete Kit L. \V. 
T. 13. 3 coils. $12,50. 

_Single coils — 8.2 to 

-R * y 12.6 meters; 19.4 to 

Uim 21.5 meters; 40.0 to 

45.0 meters; 75.0 to 
[1 ^ 86.0 meters, $4.00 

U each. U W. T. 100- 

P, Plug-in base, $3.00; 
.00003 Condenser, 
$1.50. This condenser to be shunted with a 
.00008 Fixed Condenser. 


New 1929 Transmitting Coils 



In accord with 1929 
practice. First use of 
plug-in coils for high 
power up to 15 am¬ 
peres. Heavy alumi¬ 
num carries 500 watts 
safely. New material 
space bar superior to 
glass. Many new fea¬ 
tures. For use with 
440-mmfd. condenser. 
Kit of 2 colls with 
plug-in mounts. 9.6 
to 27.0 meters.$15.00; 
14.2 to 43; also 31.8 to 
9().3 meters. $15.00. 
Single coils. $5.50, 
without Bases. 
Plug-in mountings 
Plugs only, with 



only, pair $3.50; 
nuts, pair $2.00. 



New Aero 1929 

Listening Monitor 

Now a real necessity for every ‘‘Ham” 

Are You Working in the Dark? 

The Aero Listening Monitor Box virtually turns a flood-light on your transmitter that you 
micht accurately know your station and not bo a cripple deiwndmg on the reports of fellow 
liams Is your note pure D.C.? Do you think it is or do you KNOW from your own observa- 
tionTBE WISE! BE SURE! and BE SAFE! Secure an Aero Monitor and be able to check your 
own note Take a tip from Q.S.T. and don’t drive your Lizzie by Watching the Ammeter, but 
know the road and keep the supervisor away from your shack. 

The Aero Listening Monitor is a completely shielded unit, including filament and B supply and 
operates with a UX-199 tyi>e of tube. It is contained in a golden-brown metal cabinet, 9 
inches long by SH inches high, by 2H inches deep, crackle finish. It employs a stable circuit 
and delivers a signal intensity of about R-4 or 5. The battery supply is thoroughly shielded 
from the R.F.; hence no trouble from this source, thereby giving the operator the opportunity 
to secure a reliable piece of apparatus which also incorporates automatic filament control. 
Shp. wt., about 2H Ihs. 

List Price — Model M-29 — Including Dry Batteries but No Tube.$15.00 

Send for new Short-wave supplement showing new 1929 products. It is free to QST readers 


4611 E. Ravenswood 
Avc., Dept. 349 


INCORPORATED 


Chicago, Illinois, 
U. S. A. 


“Aero-Call” Factory-Built 
Short-Wave Converter 

No short-wave converter on the 
market Is comparable with the new 
1929 “Aero-Call.” Its advent 
sounds a new era in short-wave 
converts. Many factory-built items 
of this character now being sold 
arc giving trouble particularly on 
the A.C. models, because there has 
been found no general adaptation of 
converters to the A.C. filter on the 
broadcast sets. The new “Aero-Call” 
Converters eliminate all these dif¬ 
ficulties. 

Model A: One of the outstanding 
troubles on Short-Wave A.C. Con¬ 
verters is motorboating. This is 
caused by the fact that the convert¬ 
er is plugged Into a set with an 
eificlent ATC. filter for the broad¬ 
cast receiver, but when the con¬ 
verter is plugged into It, the A.C. 
filter system in the broadcast set is 
inefficient for the oscillating cir¬ 
cuit in the short-wave converter. 

This trouble is overcome in 
the New “Aero-Call” Factory-Built 
Short-Wave Converter by an aux¬ 
iliary filter system which is operated 
from a small dial on the back of 
A.C. Converters. Simply turn the 
knob until proper adjustment is 
secured and leave it at that ad¬ 
justment. 

Model D: In order to open up the 
region of short waves for those al¬ 
ready possessing a battery-operated 
radio set. we have developed a 
highly efficient unit used to con¬ 
vert or adapt your present D.C. re¬ 
ceiver for operation on the low 
waves by simply removing the de¬ 
tector tube and plugging in the 
socket a tube base connected to 
the Converter by means of a cable, 
thus completely connecting this 
unit to your present radio set and 
power supply in one operation. 

Model A and Model D Con¬ 
verters are in small metal cabi¬ 
nets — 5 H inches high, 9 inches 
long and 2H inches wide. The 
metal cabinets, as well as acting 
as a shield, become an object of 
beauty. They are beautiful golden 
brown, crackle-finish. Ship, wt., 
about 3 lbs. 

Model A for A.C. Sets-$25.00 

Model D for D.C. Sets_$25.00 

New 1929 Aero Grid 
Choke No. C-250 
A Compact Choke 
Coil for suppiessing 
high frequency os¬ 
cillations in trans¬ 
mitting vacuum 
tubes. Price $2.00 

Aero Transmitting Choke 
No. C-248 

For transmitter circuits where 
the short current compact never 
exceeds 100 mills and a maxi¬ 
mum impedance is desirable, as 
it prints a high and uniform 
choking artion over the regular 
amateur wave lengths. For inter¬ 
mittent service, such as C. W.. 
transmitters, it can be safely used 
up to 200 mills. Price $1.50 

Aero Transmitting Choke 
No. C-249 

$1.50, C-60, $1.50, C-65. 11.50 

















BURGESS BATTERY CONPANT 
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Dep^i'tment 

F. E. Handy, Communications Manager 
L. R. Huber, Asst, to Corns. Mgr. 

1.711 Park St., Hartford, Conn. 



The New Reporting Dates 

A S announced last month, a <?ljange in the 

month” made effective March 15, Each report- 
‘ iuK month of activity now runs /row the fh’tk of one 
month to the loth of the nt>..rt month reports hecitm- 

ingr due to kS.C.M.s from all v.l.iy report on the ,16th of 
the month. 

Don’t forget - • report ort all <M.»mmunicatioh work 
accomplished (March 16 to A.pni 15 inclusive) promptly on 
.VPKIT, ?<IXTEENTH. and report on (he 16th of each 
month thereafter if you reside in the coiitinentat Dnited 
i-h,Htes, The address of the fciection Manager is given on 
page three of each issue of Q-ST. (..losing dates iJi tianada, 
Hawaiian and Philippine Islands and Alaska are being 
arranged by the C’ai'iadian General .Manager and the 
Section Managers of those Sccti'ins concerned. Write them 
it' in doubt. The S.C.M.s welcome reports from all amateur 
stations on the air in their territory, regardless <»f wliether 
or not the station has receive<J appointments of any kind. 
Of course it: is (mderstuod that those statioris holding G.D. 
afipomtments arc repuh'ed to report regularly to hold their 
positions. 


A few reports were oniitted this month due to the fact 
that they failed to come through iu time from the Section 
Managers c«;>ncerned and therefore did not meet our new 
date closing these forms — this in spite of the fact that 
H special bulletin explaining the circmustauoes and asking 
cooperation iu the emergency had been mailed to every 
C.D. official. We are glad to receive s<* many «.»f the reports 
as did come through on schedule and hope to see erorn 
Section ref)resented 100% iu next (TS'7'. BeKiiRR that every 
individual report is muiied to the Section Manager on time. 


Expeditions 

■r \ /-ALTER A. KNIGHT of WICNA just set forth on 
V V ® or four months’ trip as radio operator on the 
T » Yacht Fearf/, WPGK. The trip should be interesting 
as the real object is to hunt for a ’’Dream Island” some¬ 
where in Pacific waters. Newport New^s. Miami, HavauH. 
Kiugsltm. Colon, through the canal to the Mexican west 
coast and a visit to sunny California are all included in the 
program. Unfortunately moat of the two-way w'ork will be 
i.tonuected on the regular ship-shore nommuulcation chan- 
i^e'ls. Plenty of receiving etjuiprnent has beer> taken along, 
for long wave, broadcast and high frequency reception. 
Knight expeiits to make a study of signals in the 7000 kc. 
band and will be gf.-id to listen for any of the gang. 


WSBS 

'PHE Yacht Corne-uie of the l)epartment of Keseai'ch 
in J'crresirial Magnetism, Carnegie Institute of Washing- 
t«m. Ib nearing Tapeett?; as wc write this report. The 
monthly radio report dated February ~7 came forward via 
both W9BCA arid W6CIS to WIMK. 

"'rhings are going fine this mouth except for otjcasional 
freak radio weather iu the U, A. Signals here have been 
aimply great in comparison with the dead periods of the 
months just previous. However, wo have had some inter¬ 
ference trouble since the first of the year. 

” Tell the gang to lay off sitting on the key during rush 
hours. We now have schedules with WIMK. WlXV. 
W18Z, W9BCA, W9DFV, W6A1J, W6BPC, W6CIS. 

0 S T FOR APRIL, 1929 


nj2PA and ,l.vDV5, Other stalious w'orked recently are 
W«(.)T. WbCJEA. W8.\JN. W9\TTu WOCIV. and WffCRTI. 

'W9GKQ tricjd a 14 me, test with me but 1 was unable 
to hear him. 14 me, signalw not being very good a,« a rule. 
We have about 1600 miles to go to Tahiti and hope to 
stop for a day at the island of Amanu on, the way. We ex¬ 
pect to reach Tahiti .i.n about two weeks. Now having hot 
clear tropical weather. .Everything connected with the 
exped.ition is going hue. Many thanks to WIMK and all 
the other stations that are willing to help us out. See you 
next month, 73. — ]j. A, .lones, Radio Operator, Yacht 
i.'orn.p/jie, W.SB8.” 

WLXT established contact with W8BS upon leaving 
('allao, Peru, bound for Tahiti. Regular schedules are 
maintained Sunday, Monday, Wednesday, and Friday 
at 8‘30 p.m. EST (0130 GCT of the following date). W8BS 
is still in daylight at this hour and reports signal strength 
equal on W'lXV’s 7 and 14. me. transmissions, His 9045 kc. 
freejueucy is usually Q.SA3 and increasing to QsA5 as the 
evening advances. Inasmuch as a great deal of the traffic 
is bound for Wasiiington. WIXV keer»« regular Hoheduies 
with W3GT in Washington the following mornings at 1400 
GCT. WIMK-WSBS traffic is regxilarly forwarded to 
Washington W.3HL on the early evenings of the day follow¬ 
ing ‘WSB.S .Hcheduies, 


WFAT — WFBT 

During the month of February WTXV has luaintaincd 
regular schedules with the S.S. Eleanor Baling wliile on their 
second trip to and from the ice barrier. The Boling, WFA'P, 
IS lisually e.HBily readable on its 8809 kc. frequency until 
L‘3U GOT, WF..\T is now making the third and last trip (for 
this season) to the ioe barrier, VVl XV used the 7 me. band 
exclusively for tbie communication, scheduled for 1145 

Gcrr. 

KOBEiX handled some Byrd traffic with WFBT February 
17. relaying the New’ York bound messages via Ohio 
\V8CPQ. VV9EGU reports consistent contacts with the 8.8. 
C'tiy of Ne-‘.a Y/yrk, although these have not been a daily 
occiorreuce. He learns from operator Mason that the land 
base station now' in process of construction will be a dupli¬ 
cate t.if the WFAT transmitter. Messages have been bandied 
consistently for the expedition. In addition to the limited 
time spent in operating due to work on the base station, 
schedules are being cut down somewhat to save ga« for the 
planes, .No other reports on Byrd contact were received 
this month. We note in the Daily Colonist of Victoria, 
B. C., that \'.H;5(.)(,) had a splendid contact; with WFAT 
during the nmuf/h, however 


TEST CSDA and CQ VSDA are the general calls of in¬ 
quiry used by the stations of the Department of Agriculture 
Net, which lias been organized by the A.R.R.L. 'This net 
functions once each iiionth among twenty and odd cities 
all over the United States, Since there are not a great num¬ 
ber of USDA stations, and amce the traffic work among 
them takes up all of one evening with no time to spare, 
creryone is urged to refrain from answcTing the calls of 
TEST (.'SDA and CQ USDA unless there is urgent need for 
contact. Thanks, OM, 

WEM operate.-^ on 7400 kc. instead of 7300 kc., as many 
amateurs suppose. There ie no marker -itation at 7.3(K) kc., 
and therefore it is necessary for each of us to be extra 
careful about slipping above (in kilocycles) the limit of the 
band, DHE (Nauen, Germany) on 7322 kc. more nearly 
marks the boundary off amHtxuir territory. Watch your fre¬ 
quency I 


I 










By E. A. Hubbell* 


Trumth we ifU'ited eonrributions on every pha«e of anmteur coyfiruuulmtiun activity, auggestiny a wide variety 
of j^nbjects on VThich articles would be welcomed, The article fjrese.nted herewith is the lirnr. to receive favomble 
covisideratiotx in comtection wnth onr offer (patra t>2, March QHT) and is unquestionably the prize-winning; article 
(or this month, In addition to these articles receiving a goctd position in QST\ the author whose article appears to 
have the greatest value rjf those sent in for consideration each month, has his choice of si) a copy of the Radio 
•Amateur‘a Handbook bound in algerian, (2) six pads of A.R.E.L. message blanks, or (3) 500 A.R.R.L, log sheets. 
Our otfer is good throughout the remainder of 1029. 

Mr, Hubbell discusses present-day operatiri.g (jonditions in our 3500 and 7000 kc. bands and suggests the use of 
up-to-date intelligent methods of operul.ion to increase the arnoum of ftatisfantory communication possible and con¬ 
sequently the enjoyment in general amateur work. We hope you will study it and adopt the luiderstandable time- 
saving practises he recommends. In all classes of operating w^rk, universal under-standing of abbrevUtums and 
systematic procedure is necessary to secure superlative results. — EpiToa. 


D ue to the changes in Q signals, the btrge number of 
new hams, a riiixture of conjimeroial opei'wi'ora, 
and the lack of using a good book on standardized 
a,ruateur procedure, the average ham QSO is a 
hash of old and new Q eignaia, individual preferences in the 
matter of abbroviatioriH. and holf-uiiderstood commerciH.! 
methods. Ves. it's really as bad as that, considering the 
average ham. It may not be hia fault, if he has read the 
ham’s Bible tor a couple <J yearn, Invested hia dollar in the 
Handbook and li.stened intelligently, yer. with the example 
|>y many inexperienceri operators, he may easily estab¬ 
lish habits making a Qist* a puzzlev rather than a friendly 
contact for a good chat 

This system is not at all in line with the 1929 idea of 
etheiency. AV’hy Klmitld we have to receive with a copy of the 
last l> signals at our elbow. insie-Hc} of rnemorizing the bunch 
Aud forgetting the old ones? dimply bec.tuse many amateurs 
reju.se ro use the new' Q signals, i.,aziuc8s. perhap.s, accounts 
loT It, but mostly a general inenia of sdl of us, making a,ny 
change iengthy, I know of one e.ise where an active amateur, 
operaung on 3.590 kc. refuses (.<.> recognise (.he new Q code. 
.He will get over it m time, no doubt, but mejoiwhile his 
x'ttitude doesn’t make ,a .any more enjoyable. 

This poor suirit .jn.st t:ikes up a, iirtie inore. precious time, 
and indeed, mosi, of r.ur QRAf ia not so rtnich due to the 
Viumber of stations on f.he air, as it is to the amou.i.d of time 
each one take.s tr> put his ideaa aeros.s, The way to help this 
iM r.,> fn.Uow standard procedure, making it unnecessary to 
e.xpiain over and over agui.n what should haw beeii under¬ 
stood the first time, fur iii.stance. if ail C'Qs could be cut 
down to the three and three rule ‘.Cali CQ three times, sign 
three times and repeat three times) the QR.M would be 
much lessenedand QriOs w<..>uld be ea.sy and more 
numerou-S- Let’s get together or> a general plan, for amateur 
('■'.■ntacts, niessa.ge iiandling ete., based on the Rules a.ud 
Heguiations. 

'b/'e t'innk of e>)jjnrnercil.a). procedure as l.»cing a good way 
out. However. commRrc.iai proce\iure is adopted for dif¬ 
ferent conditions than amateur work, VVe must, adopt 
A.U.R.L. procedure for message l^andUng. The ordinary 
ainateuf wtm perhaps handles an average of one message 
a day neeiia no especlHl speed ao will use the foliowhng 
proc^ure; 

ROCKFORD ILL W9'ERU NH 151. FEB 
26 TO R.4.DIO W9.ARE OWEN \ViS*«HFo,AR FROM 
W«DND 'rHAT' VOTJ HAVE AN HV2U4A FOR 

J5,.\LE iilTOP KINDLY GIVE INFORMAriON ON 
CONDITION AND PRICE A'/'OP REPLY VTA \A-9D.ND 
W9Dr,Q moU.) W9ERU 8CHED(IT,E ROUTE ATOP 
MV73- AIO 

GENE W9F:RU AH" 

'.i'he italicized abbreviatif‘ns a,re not alw.'HVS spelled out 
in the original message l>ut should always be required of the 
sender by the orlgiimting operator, it i.s best to spell out 
the punctuation, .as "PERIOD”, ’’QLrE.STION". etc. 
Quotation marks are put iii bv the use of ‘‘QUOTE” and 
"UNQUOTE”, 

Now for the speedy boys. These are the trathc stations 


'•’■•A.R.R .ly, Official Observer, AV9ERL'. 227 North Fourth 
Street. Rockford, Illinois. 

H 


w'ho handle six and more messages in fifteen minute Bohedule 
periods. The form is a bit shorter than the above, since a 
number of abbreviations are left out. Here is the above 
message in the shorter form. 

‘‘Dfc’ ROCKFORD ILL W9ERTT 151 FEB 26 RADIO 
VV9ARE OWEN Wr.S = HEAR FROM W9DND THAT 
YOU HAVE AN RCA UV204A FOR RAT.E STOP KIND- 
J;Y give INFORMATION ON C(')NDTTION AND 
.PRICE STOP REPLY VIA AV9DNTJ W9DLQ VV9D1.D 
W9ERU SCHEDULE ROUTE STOP MY 73 =« GENE 
W9ERU Ah'.” 

It'bu will note that wo have eliminated the “HR MSG 
PVI”, " NR”, “TO”, a.ud “BIG”. ".DE“ is a bit shortiu 
than "FM” and the ouassions raa.ke a s.aving of ten charao- 
tors, altogether Not a great deal, but helpful wheji handling 
numerous short messages. 

But the way that saves the most time.is sending in strings, 
that ia, five i>r more mes.sa.^es at a time, getting the OK 
after the five have been sent, not after each individual mes¬ 
sage.. Here brenk-in is the only system to mse, since, if re¬ 
ceiving coiidiLiona make it impossible to copy after the live 
have been started, all the wending will have been in vfdu. 
Break-in should not be used if one or two misses are being 
made iu the text of each rnes.sage, .since each break con¬ 
sumes time, throws both the receiving and the sending 
opera,tors off their stride. Bvive the one. or two misses tiutil 
the end of the message, o.r string, then a«k for therp all at 
once. Thus, in the above i-ue.«s:i.ge we will suppose that the 
initials ".RCA” were .mi.s.sed, also the v*,ord ”r!N.FORMA- 
ITON.” In asking tor a fill, in ca.se this me.ssage were one of 
five, we would use the following procedure 

“W9DT.D DE ‘W9DT-Q 151? WB UV20fA ES ?VVA 
GIVE K.” 

In practice this varie-s sh,ghtly but the above makes a 
snappy way of getting a hi), betwee.n good operators. In 
acknowledging a message "SR" “151 R” in enough for 
anyone. It" the i,)t.Jier operator misse.s, “Q.BL?” w-ill set him 
rig'ht, 

Sometimes we want to .make sure the ot'her fellow will get 
an unusual word or iujtinl in the iext OK, without having 
to repeat it later, so wo repei-U. v nile sending the first time. 
Beiid the unusual word, then the ^rror ffusuai. repeat the 
word, and cuiicinue, I do not re,gard this as re.'diy the best 
practice. The error signal is ”1?” u,HUH,!ly shortened to 
simply •'?” ). For a repeal sign “UPT” i» snappy 

and to the point, and hardly can be misunderstood. A 
number of stations use merely ” I I ” for a repeat sign. That 
is. ", . Tills is not long, and U understood by the 
majority of sriitions. ”?WA‘h “VWB”, “?TXT”, 

“ tSIG ” and “ ?ADR” are aufficientlvshori tosatislyanyone, 

One of the worst /units jn amateur operating is In the 
method oi calling CQ. VVehcMr an op aend CQ for ton, fitteen, 
ivveuty and more limesi without a sign of a station cull. 
.Just about the time the op gets ready to sign, we tune him 
oat — and he wonders why he doesn’t QSt’> .anyone. The 
“.3 and '4" rule i.s the best. However, calling five 
limes, repealing the call signal three times and the wboJe 
ihinig three to five times, is not bad, No more than rlv« CQs 
ojghf to he ^sen-t -trUhout sfynUi.'; at least twice. 

Directional follow the same genera) rules, though 

they c-an 'lie a bit longer, as may he necessary. Answers to 
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GQs iiia.r be made by calling leu t!rnes>, signing twice, 
calling fen, signing three times, und listening for about oO 
seconds, i'hen call a little more, and QUIT. 

Calling a station after hearing him sign ”>SK” a good 
way of Qrft). since mnst stations will fish around a bit aiiex' 
finishing a Qsu. .\lways cover the dial thoroughly after 
signing, since some one may be calling you. 

/Vmong the new abbreviutions given us is “CL”. This 
means, when added to the end of a transmission, “I AM 
GI.-OSiNG MY STATION AND LLAViNG IMMEDI- 
ATELAC DO NOT CALL ME”. It will be noticed that 
vyhen WlMK sends the official Broadcast on both bands, 
and intends to continue work on ooOO kc. that ”CL 7000 
KC” \viU be sent. This indicates that no calls on 7000 kc. 
will be answered, as no one will he listening at WTMK on 
that band. 

Signal reports simuld be given by the QBA system, The 
old k system is OUT, Don't give a fellow a QBAfi report 
merely becau-se the cans cliatter on your liead tvben he 
presses the key, QHM is getting «o bad on 3500 and 7000 kc, 
that many very loud sig.s are entirely drowned at times. 
When a signal cannot be read, it is not QSA.5 even though 
it is louder than all other signals. 1 don’t mean to figure out 
the other fellow’s report, then cut off a notch, but I do mean 
to take into account receiving conditions as well as actual 
signal strength. This cheats the DX merchant m.it of his 
choicest pleasure, getting a report on how loud he was in 
Abyssinia, or somewhere In XX DX-land. However, the 
QBA system is sure the berries t'<ir the traffic handler, since 
he immediately knows how Mpiahlp he is. 

Ah amateur stations should have a call book. A ,«;ood 
rdipap «ine ia the government issue, which can be purchased 
for a puarter. But stimetimes a station is nut listed in the 
oaii hook, or an operator wanis to know if the QRA is cor¬ 
rect as given, that ia. as to the city. So he asks “QRAK?”, 
YOUR CALI. BOOK Aj;>DRESS CORRECT?”. In 
answer the other fWlow .shiiuld come back, ivitii the same 
abbreviation, '’URAR”. 1 have noticed a very general 
failing amfuig some hams, in that, when H.sked “C^RA?” 
tfiey come back with “MV CAl.L BOC^K ADDRESS IS 
COkRECT”. Now in the first place, if we want to know’ 
whether the call bonk address is coirect. it should be asked 
for by ”ORAR?”. Next, it is always u good idea f<..> give 
your city and state, to make sure the other fellow knows for 
sure w'hat yuui* QRA is. and tinally, some amateurs don't 
have a call book. 

In signing off. the usual amateur way is to give a long 
.string of r.bjAGN, 73, GN. etc., then to give the other fel¬ 
low's call once, de, their own c;dl once and then SK followed 
by personal sine, and perhaps another GN, The correct way, 
as given by Government and A.R.R.L. practice, is to finish 
what you have to say completely, then to give the SK fol- 
iow'ed by your own call sent once, giving the other fellow’s 
call at all, and adding no more than your prnsnnal slneat the 
end of your own call. It may .seem hard at tlrst, but it Is a 
time saver, and the correct procedure Also. uAc'/ snya off 
with SK, come Imck with more dope on your transmitter, 

K, or what have you, and then sign off again, An acknowl- 
edgemeut of what the other lellow* said after 5 ’ou signed can 
be given by ’■RSK” vt hich ia sutficienr to let the orher fellow 
know you got him OK. 

An es-coinmercial operator, who luis not been Usteuing 
on the air for about four years, but who still can read code 
pretty fair, waa at VV 9.!-; K l.f one evening, listening to the 
Mmateurs. As each aucceasive stHtion was timed in. I could 
.see him get more and more disgusted. V\hen he came over 
r:trly in the evening be was very enthusiastic about coming 
bMck. on the air When he left, he didn't think he vvanted to 
after all, .His only reasoTi was tlie number of poor operati.>r« 
on the air. in I'act. he said he beard but a couple all evening 
long who sounded other than "lids”. That was stretching 
it a bit, but the average 7000 kc, amateur Is not ao guod as 
he ought to be. wo CAn all admit, although the standard 
has been improving during recent months. Among the 3500 
kc, traffic handlers a luuch larger number of good opa is 
found, due mostly to more experience. 

If just a littie time i.s spent learning some correct pro¬ 
cedure, this amateur game can be improved one hundred 
per cent. Don't be careless, don't be sloppy in your operating. 
Make your procedure for message handling crisp, snappy 
and always in accordance with the best known methods and 
standard practises, If yon are in doubt on any points of 
procedure, write the A.R.R.L. for information. Get into the 
game, fellows, and strive to make j'our operation an object 
of admiration. 


Helping the Air Mail 

W2ANV. W8DQP. and \'K2BB keep regnlar early 
morning schedules for the purpose of reporting weather 
conditions along the Albany-to-lVIontreal air lane. This 
weather reporting system, instigated by Supt. Ambrose 
of the Albany Airport, has been proving itself of great 
value to the fliers. 'Fhe data received by amateur radio has 
been found to be of greater accuracy than that obtained 
from government report,s, W2-ANV says: “Air, .Ambrose 
took my report from VE2BB one morning and made the 
trip to Montreal with air mail Just to check it against the 
official government report, as they differed greatly, .i.ater 
he called me up and said that our radio report was entirely 
correct,” 

This is mighty good work on the part of W2ANV, 
WSDQP, and \'K2BB, but the must interesting aspect of 
it is that it can be applied over the whole c«,»uutry if there 
are enough wide-awake and enthu.siastic amateurs. Right 
now \Y2.\NV is looking for more reporting stations along 
the Albany-to-Montreal roul.e. Any amateurs in this 
general locality should, if interested, get in touch with 
\V2.A.NV in Albany or .Mr. Ambrose, who may be addressed 
at the Albany Airport, 

Similar reporting systems are planned for the air lune 
along the Hudson River to New York City, and on the 
route from Albany to Cievel.and, via Herkimer, Syracuse, 
.Rochester, Buffalo, and Erie, Pa. 


VOLUNTEERS WANTED 

The I7L5 kc. band is becoming more popular every 
month. We now have se^'eral volunreer code practice sta¬ 
tions in opemlioa. With the increasing rmrriberof beginners, 
however, still more vohmteer stations are needed. 

Radiophone station.^ nre preferred, as it is possible thus to 
in.struot more efficiently through the microphone than only 
with a key. If you have a 1750 kc. radiophone transmitter 
and care to engage in this niost worth-while work, please 
drop Us a line, giving data on your e.xact frequency, hours of 
schedule, etc. We havm some mimeographed material that i.s 
designed to he «.•£ use in putting the code practice ou the air. 

Won't you help us, OM? 


BEGINNERS ATTENTION 

.Schedules that have appeared in the pa.st few i.ssues of 
QS7’ will be an index to the fstations in the 1715 kc. vl75m,) 
band who are transmitting code practice. Beginners are 
urged ho f^ct a recei ving set in order to listen to these sta¬ 
tions. Cc.nstnictional details aripeareri in the October, 1928. 
issue, of QST (page 4h). In addition to what has appeared in 
QST it is suggested that the GtMing Starfed chapter of the 
Ji'o'Jiij Amateiiys Handhonk be referred to as a guide iri the 
work of becoruing a fuU-fiedged amateur. 

FJstcner.M who make use of code practice transmission 
should never f-aii to seiifl a card to the volunteer in order to 
let him know that his work i.s being utilized and appreciated. 
The following schedules in the 1715 kc, band are now in 
effect: 

v^7QV-W7GZ, Spokane. IVashington. will transmit on 
1750 kc, on Mondays and Wednesdays from 7:00 to 8:00 
p.no 'P.B-T.. and ou Sundays from 10:30 a.m. to 11 :UU a,in., 
and from 2:30 p.m. to 3:00 p,m, The transmitter is a lOll- 
watt nno.p.A, operating in the 1750 kc. region, with plate 
current supplied by storage batteries. .A three,-st.age am¬ 
plifier and a magnetic microphone are employed, Schedules 
will be increased in number if reports are received. 

WODilC, Dakota City. Nebraska, will transmit on Sun¬ 
days. iMondays, and Saturdays from iO;3U p.m, td 11:00 
p.m., on a frciiucncy of. .1818 kc, (135 meters), WODHG’a 
transmisMioris are sponsored by the 1 ri-State Amateur Radio 
Club. Above schediiles are in C.H.T. 

W RVA, Richmond, \ irginia (Edgeworth Tobacco Sta¬ 
tion), bro.adcasts the regular .V.H.H.L. code lessons each 
Monday .at 7:15 p.m. on a frequency of 1110 kc, (270.1 
meters.) 


Station .K.EWC, in Pomona, California, advises us fliat 
the regular .A R.R.L. code leswuas will be broadcast 
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ELECTION NOTICES 

Fi', all A.R.R.L. M'e7^Hjer8 residing in the Stciionii iinted heUnv: 

(rhe list gives the Sec-tioris, dosiug date fur receipt 
of noTminating petitions fur Section Manager, the name of 
the present incumbent and the date of expiration of h/s 
te.riu of office.) This notice supersedes previous notices. 

In cases where no valid nominating petitions have been 
received from A.E.R.L, members residing in the differetit 
Bectiorjs in response to our previous notices, the dosing 
dates for receipt of nominating petitions are set ahead to the 
dates gi ven herew’ith. Xn the absence of nominating petitions 
from Members of a t^eefcion, the present inc'jmbent con- 
dniies to hold his official position and carry on the work, 
of the .Section subject, of coui'se, to the filing of proper 
(lominating petitions and the liolding of an election l>y 
ballot or s.s may be necessary. X^etitions must be in Hartford 
or before noon of the d; tea specified, all of which are 1929, 


.S^jction 


Closing 

date 


Present SOM 


Present term 
of otiice ends 


VVestern N. Y. 
N'eVu'-la 

May 

15 

May 

15 

•Philippines 

June 

16 

I’irginia 

May 15 

.Arizona 

Mav iS 

Ga-8.0 (!uba-P,.K.- 
l.sle of Pines 

Miay 

.16 

SHframenio Valley 

A)»i*. 

8 

ISan Diego 

May 

1.6 

Los Angeles 

Apr, 

8 

Oregnn 

Apr. 

8 

.'Maine 

Apr. 

15 

(>iclahoma 

M,Hr. 

15 


0, 8. Taylor 

July 

1. 1,928 

0, B, Newcombe 

-Sept. 

16, 1928 

M. L Felizardo 

Jan. 

21. 1929 

(aeiing) 

J, F. IVohlford 

Dec. 

2. 1928 

D. B, Lamb 

Jail. 

3.1929 

H. L. XU'id 

Aug. 

2, 1928 

C, F. iMa.son 

May 

6. 1929 

G. A. Sears 

•Keb. 

2, 1929 

D, C. Wallace 

Apr. 

27,1929 

R. H. Wright 

June 

,2. 1929 

Fred Beat 

\ug. 

8, 1930 

i.resigned) 



Glenn Morgan 

A ug. 

21, 1930 

(resigned) 




Due to the pending re.signation of Mr. Fred Best, WIBXG* 
in the Maine Section of the Hew England Divisiun. a.ud of 
Air. Glenn Alorgan, W.^AAFO, in the Oklahoma Section of 
the West Gulf Division, effective at once, uominating peti¬ 
tions are hereby solicited for the office of Secti'Ui CAunmuni- 
catTons Manager and the closing dates fur recejpt of nomina¬ 
tions hi A.H.H |j. Headquarters In Hartford are herewith 
specified as no<.n Aphi ih. 1929, and March 15. 1929. re¬ 
spectively. 

Canada 

Nominating petitions for Section Managers in Canada 
should be addressed to Canadian General Manager, A. H. K. 
Xiussell. VE9AL, 5 Mail Building, Toronto, Unt., Canada, 
To be valid, petitions must be tiled wfith him on (.>.'• before the 
eio.sing dates named. 

British (Jolumbia .Mav 15, '29 E S, Brooks Dec. :> '‘’8 

Ha-skatchewan May 1.5, '29 W. J. Pickering Dec. 2, '28 

.?o (tU Meynherg Tf.yUlinn in the SecHotis listed' 

1. iou are hereby notified that an election for an 
A.H.E.L, Section Communications Manager, for the next 
two year term of ofiioe Is about to he held ixi each of these 
Sections in accordance with the provisions of Bv-laws, 
5, 0, 7 and 8. 

2, Ihe elections will take place in the different Sections 
immediately after the closing date for receipt of nominating 
petitions as given opposite the different Sections. The Bal¬ 
lots mailed from Headquarters wU! list the names of all 
eligible candidates nominated for the position by A.Xi.R.L, 
members residing in the Sections concerned. 

Z. Nominating petitions from the Sections nanxed are 
herebysolicited. Five or more A.R.R.L. me.r.uber« residing in 
any Section have the privilege of nominating any member of 
the .League in their fSeetkm as candidate fi.)r Section Man¬ 
ager. The following form for nomination is stiggested. 

(Place and date) 

Communications Alanager, A.R.R.L. 

1711 Park-St,, Hartford, Conn. 

We, the undersigned members of the A.R.R.L. residing in 

the.. Section of the.Division 

hereby nominate, ..a.s candidate for 

Section Communications Manager for this Section for the 
next two-year term of office. 

(Five or more signatures of A.R.R.L. member.^ are re- 
Quifed.) 

1'he candidate and five or more signers musf. be League 
members in good standing or the petition will be thrown out 
a« invalid. The complete name, address, and station call of 
the candidate should be included. All such petitions mu.si be 


filed at the headquarters office of the League in Hartford 
Conn., by noon of the closing date given for receipt of 
nominating petitions. There is no limit on the number of 
petitions that may be hied, but no member shall sign more 
than one such petition. 

4. Members are urged to take initiative immediately, 
filing petitions for the officials of each Section listed above 
This is your opportunity to put the man of your choice In 
office to carry on the vvork of the organization in your 
Section. 

.- F. E, Eandiu Co'nmiini(:aiio}!.s Manager. 

ELECTION RESULTS 

[n the Florida Seetion of the Southeastern Divisjou. Mr. 
Harvey Chafin, W4AII, 6002 Suwanee AvCf.. Tampa, Fla., 
and Mr. J. E. Collins. WXMS. 1115 F. Lloyd St., l^enM«co!a, 
Fla,, were nominated. Election results; Mr. Cffiafin, 21; Mr, 
(..JoUins, 19. Mr, Cffiafin, therefore, has been declared elected, 
his term of office beginning March 2. 1929, 


28 me. 

^The biggest newa of the month! VT2KT, Bombay, India 
(F, Rodman, c; o Lloyds Bank. Hornby Rd.) was In Hiicceas* 
ful two-way cotYimunication with G6ML, Warwickshire. 
Great Britain (F. W. Miles, Coventry) using 28.000 kc. 
between 1115 and 1140 GIMT on February 24. Some fading 
was present at the end of this contact. Communication was 
reestablished at 1217. femaiiihig good for the next half hour, 
of this achievement reaches us by radio througi! 
W.8A.KiA who took the .report direct from G5'viL on 14,000 
kc. 

There are !.ii.aiiy countries in w-hich the aiiJHit;i.!.rs are imw 
interested and working on 2S m,c. oh2NM. Finland, reports 
that be has heard Kuropeans but no U. S. A. siatiuns <m that 
frequency. 2S4M has been te,sting with WS.AXA but has 
heard little outside of automobile iguiiion systenis so far. 
Hats are off to the Englishmen as being the foremost 28 m (?. 
workers at this w’riting. We look forward with great interest 
I/O the outcome of the 28 m.c. tests announced in t.he.se 
columns last month. 'Lhe result of further test.'s l,ieing con¬ 
ducted by X"T2KT and G5ML will also be eiilighteoing. 

Mr, IXodman of G2FN-VT2KT sent us an Interesting log 
of his reception of American sLations at London in early 
December. He used a 27-foot honT(.intal antenna at the time; 

“ Dec, 2. weather dull and foggy, conditions fair but Bli.ght 
fading on all sigtjals, strength below November average. 
Between .13.80 and 1425 GMT logged. WIXAAX, W14KP, 
W2ACN. 'W2.JN. X520 to 1700 GMT logged WlAOD. 
W2W8, W2TP, W^2BVG, W2CJV, 'W2RB. WA5WZ; Dec. 9. 
weather clear, frost, slight ground fog, fad.ing bad. few 
stations but good .strength. Logged W2JN. kT2CMZ, 
W8AUR 1405-1420 GMT and V^HCMF, W'2BG, W2RR 
15-30 to 1625 GMT; Dec. 16, weather cjvercast, damp, cold 
south wind, conditions good, little fading, strength above 
•average, Logged WlCMF. W.2.TN. W^BG, WANT-T. W.8ZG 
1420 to 1445 GATT .and WlCMF, W2B.IV, W2BG. VV2 
W5WZ, WfiUF 1530 to 1650 GMT: Dec. 23. weather clear, 
mild, north wind, slight ground fog, fading and conditions 
bad. few siations audible. Logged WlCMF. 'W2BC, 
W2JN, W8ZO 1350 to 1440 GMT. No stations 
heard 1600 to 1700 GAIT; Dec. 24. Weather overcast with 
drizzle. d^■2JN■ heard at 1440 GMT; Dec, 2,5. :8Hg,htiv 
cloudy, ground fog, fading bad. W2.TN heard 1430 GMT 
and W8ZG at 1550 GMT. Dec. 30. cold, foggy and damp, 
few stations audible, fading bad. 1355 tu 1455 GMT W2,IN. 
W2.:VVR, W2BVG. W4NH. heard, 1600 to 1630 nil.” (These 
reports of stations heard across the water on 28 m.c. remind 
us in some respects of those first, e/rrlif, transatlantic tests 
Just when wc were getting to know 3000 kc. or lOO-meters, 
We hope this log will give some of the 28 m e. gang the same 
thrill it gives us in preparing copy as we think about it! 
‘I'he growing number of statiofis being heard everywhere •m 
28 m e. is mighty encouraging, Let’s make increasing use of 
thivS hand which is one of our largest from the standpoint of 
kilocycle width, — F.E.H.) 

The XC R.elay Chain is now going full blast, Starring at 
Pittsfield, Ma-^s., with WIBKG. it runs through W8DSP, 
W8JA, W9DLD. W9EJQ, W9DKM, and W6CPC at 
X’asadena, Calif, Fine work! 

WSBNTj kept a nightly .•^ihedule during late January 
with a ship bound for Rio and signing XC7Z, 
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High. Grade Stations—1929 
Signals 

E AC'H month Section Managers and Route Managers 
report the outstanding Btatioiis which they consider 
the “best'* ones operating in each band. 

Really Qood signals with the requlalte sharpness, steadi¬ 
ness, and clarity of tone which constitute oar present-day 
standards of perfection are not too numerous if we may 
judge from ail reports. I'o “make” our list it is necessary 
that the signaiB be heard several diferetd times and if possible 
reported from more that! one source .‘h.s i)ruof of the omsis- 
tenmj of the station and its re^jular use of a good signal. Of 
course stations with perfectly good signals must do a certain 
anmunt of operating to V»e heard and reported. Out list 
thus credits both o^dstandindiy good signals and consistency 
or reliability. No scationff with choppers or uncalled-for 
broadness can <|ualify, and the attention of observers has 
l.)een called to this fact so that even the prettiest of signals 
will not be reported if guilty of being broad and inconsiderate 
of others. 

Stations listed in our reports consistently month after 
month should be well satisfied with their performance and 
uf good reason. Our column will grow, too, especinUy if you 
help your tiCM and RM in deciding on their recommenda¬ 
tions to QST by submitting small lists of the outstandingly 
good signals and reliable consistent operaioi-H that you hear, 
hither stations not in our present list will no doubt be able to 
qualify shortly. Separate reports from each Section in the 
U. S. A. and (..Canada will place jnore emphasis on good sta¬ 
tion PERFORMANCE . . . less emphasis on a small DX 
record accomplished perhaps with brute power and wabbly 
signals, Since our reports will come from all over the country 
they m*e equally fair to all station owners. This month we 
are changing our lists to identify the Section from which the 
f*tH,tiona were repoi'ted. thus giving the stations listed and 
idea of w'here they have been heard consistently. The future 
*>i our coliimn depends both on your cooperation in sub¬ 
mitting acci-irate reports and on our new space requirements 
tor this portion of QST, Comments on how you would prefer 
to see the reports modified to do the greatest good would be 
a ppreeiated. Separate lists should be turned in for each differ¬ 
ent amateur band. Detailed lists from different Sections fol¬ 
low: 

SAN FRANCISCO: (7000 ko.) WlAXX, WIMK, WfiCZM, 
VVfiDPF, W6UF. 

V^STERN PENNA.: (3600 kc.) WlMK, W2AG, V/3HL, 
WS AEX, W80MP. W9CLO. W9CYQ. W9DSC, W9DXZ. 
lilAST BAY: 17000 kc.) W9AZR. 

ILLINOIS: (7000 ko.) W8CAU, W9B.TL. W9FQ. W5KB. 
WISCONSIN: {3600 kc.) VVtMK, W8CAU, W8ZZ. 
W9CYO, W9DLQ. (7000 kc.) WlBBZ. W2BIF, W3QL, 
W4SP. W8CBC. (14,000 kc.) W IBSM. 

SOUTHERN NEW JERSEY: (Outstanding signals) 
WIMK, W8ARX, W2AG, W3ZF. WICGR, W8AHC. 
WlACH, W8XJi, W3BWJ. IWell opertded stations) 
W3ARC. WSCI.Q, WIMK. WIBIG, WlATJ, WIPE, 
WlACH, W2BME, W2AG, 'W3AKB, W3AFE, W3ZF. 
W8AEX, W8AHC. 

SOUTHERN MINN.: W9EGU, W9COS. 

SANF DIEGO: W3ZF. W8BAS, WBDAQ, W9DXZ, 
W6EAF. W6EJQ. 

LOUISIANA: W5RD. W5EB. 

ARIZONA: (HeaUy outstanding) VE5CJ, W6AHI. W6UF. 
(Other line signals) WlSZ, W6AYL, W6JA, W6ZA. 
IVeAGR, WMSAl, W6BCS. W6BVS, W6BVX. WfiBYS, 
W6CJP. WfiDGY, WfiHS, W6KD, W7AAT, W9BPM, 
W9BPQ, W9ZD. XC6, 

MICHIGAN; (Hated in order in each band) 3500 kc,; 
W9DXZ, W8AKV, W9DLD. WgARX, W2AG, WIMK, 
W8XE, W8CAU, W8BGY, W^SDSF, Vv'QASX, W8BRD, 
W9BPW, W8CEP. 7000 ko.: W'2UK. W2BRB. W9CRD. 
■W9DXL, W9FDJ, W^9ACO, W9FBX, W9FZQ. W9EHN. 
W8BRD, W9BMZ, W9EPQ. W80NU, W8CAU. 
14.000 kc.: W2BOA, W2AQr, W2AUN, W2ACN, 
W2CUZ, W2AG, W3BQV, W6DZD, W2ADL. W3AHH, 
W9DEF. W^8BV. 

COLORADO: W9DGW. 

W8DII drops us a line to say that he thinks the new 
abbreviaCion, MK, whicit was described in February QST, 
In FB, Are YOU ijsing it in traffic work? If not, CM, better 
look on page II of the C. D, section of QS7' for February. 
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BRASS POUNDERS^ LEAGUE 


Call 

Orig, 

Del. 

Rel. 

Total 

KIHR 

390 

346 

478 

1214 

W6EOF 

J61 

169 

562 

891 

WoEEO 

62 

185 

506 

7S3 

W6CGM 

5 

6 

736 

745 

W6SR 

5 

54 

673 

732 

W3ZF 

70 

114 

536 

720 

W9ELX 

95 

51 

494 

641 

WIMK 

78 

134 

377 

589 

W9EGU 

21 

13 

470 

504 

W9DXZ 

29 

1X2 

357 

498 

W9DLB 

17 

49 

376 

442 

WICO 

14 

21 

404 

439 

W8DED 

99 

28 

306 

433 

WeATM 

31 

13 

386 

430 

WSAQY 

221 

31 

142 

394 

W6AD 

68 

161 

161 

390 

WICGX 

40 

15 

330 

385 

WSDYH 

77 

104 

202 

383 

W9EJQ 

31 

38 

310 

379 

W6AKW 

13 

11 

350 

374 

W9ERtr 

139 

36 

181 

356 

W9EKW 

77 

43 

221 

341 

WSOM 

18 

24 

282 

324 

W6UJ 

72 

131 

£16 

319 

W6ALX 

12 

15 

282 

309 

W6BO 

15 

8 

276 

290 

W8CNO 

41 

26 

220 

287 

W6BZR 

7 

23 

252 

282 

W6ZBJ 

7 

262 

6 

275 

W6DWI 

12 

16 

240 

268 

W9FLG 

54 

52 

151 

257 

W8RN 

46 

37 

172 

255 

W5EP 

65 

17 

160 

242 

WIATJ 

13 

32 

190 

235 

W9CET 

59 

48, 

127 

234 

W3GT 

37 

146 

42 

225 

W9DGW 

6 

7 

211 

224 

WSWF 

49 

43 

120 

220 

WILM 

27 

26 

166 

219 

W8ACZ 

!3 

2 

192 

217 

WlACH 

56 

58 

97 

211 

W8CUG 

3 

14 

187 

204 

W9ARX 

59 

31 

114 

204 

W9COS 

60 

86 

32 

178 

W3ANS 

10 

147 

17 

174 

W3AKB 

8 

144 

20 

172 

W8BCM 

22 

63 

64 

1S9 

W6CZO 

33 

68 

28 

129 

W80A 

70 

55 

4 

129 

W6CZO 

33 

68 

28 

129 

W8DSP 

34 

51 

42 

127 

W.JBWT 

15 

S9 

51 

125 

W3ALP 

20 

66 

38 

124 

W6RJ 

48 

51 

22 

121 

W8CWO 

22 

89 

6 

117 

WSBYZ 

37 

74 

6 

nr 

VE2AC 

27 

64 

S 

109 

W8CFR 

41 

53 

4 

98 

W9CTW 

12 

66 

'? 

80 

W8DHT 

14 

52 

10 

76 


A large rmtnber of reliable routes are in opera) ion, 
and because of this fact a.n iucreaftixigly large aniount 
of fraific, even from distant points iw being success¬ 
fully relayed to destination, saving the delays aJid 
trouble incidental to mail deliveries in the pa.st-. 

The several amateur stations responsible for the 
best traffic work — the one* that are “setting the 
in worthwhile traffic handling — are listed 
right up near the top of ourB.P.L., the figures giving 
the ejcttct standing of each station arcurately. 

All these stations appearing in the Brass Found¬ 
ers’ Leajrue are uoted for their consistent schedule¬ 
keeping and dependable meswage-bandiing work 
in amateur radio. Special credit should be given to 
the following stations (in the order listed) respon¬ 
sible for over one fntndred deliveries in the message 
month: KM HR, W6ZBJ. WfiEEO, WhEC»F. 
W6AD. W3ANS. W3GT, W.3AKB, WIMK, 
W6TJJ. W,3ZF, AVffDXZ, W8DYH. Deliveries 
count! A total of 200 or ttiore bona fide me&.sage8 
handled and counted in accordance with A.R.R.L, 
practice, or just 60 or more deliveries will put you 
io line for a place in the B.P.L. Why not make more 
sciiedules with the reliable stations you hear and 
take siepH to handle the traffic that will qualify you 
for B.P.L. membership also! 


The Golden Gate Relay Chain is a budding W3ZF stunt. 
The stations now in the system include W9BOB, WISJ, 
WSBEN, W9ACU, W9DZN, W9DQN, and W9GACI 
Come on, fellows, let’s see you give W3ZF and his bunch 
some competition!! 





OFFICIAL BROADCASTING STATIONS 


(Local Standard Time) 


1 

C.u. ' 

FuKQr'B-NCT 
( I.V..C.) 

Schedules 

C.^iLL 

FnKVii'EW'v 

(K.C.) 

Schkdttlks 

\VI4JC 

rno 

Tue!?.. Thiins,. Sat., 6:00 p.m, I WTDlJ 

7030 

Sun.. Wed., Fri., S'tK) and 

'N 1 AN F! 

;jB7o 

TueM,. Thurs.. Sat., 7:00 p.ni.: 



1,1:00 p.m. 



t* n10:20 D.nu W7t''l.i 

7142 8 

Mon , Wed.. Fn-,7:iK) n m. 

'A-1 AN I 

3600 

Mon., Tu«h,. Wed . FrL. 7:00 WTFL 

3571.. 4, 

l ues , Thurs.. 12 midnight 



p.m. W7FT. 

14,285.7 

Sun., 2:30 p,m. 

WtAQT. 

rj760 

Alon.., Weci., Fri., 7:00 p m. W7HP 


Sun.. Tueft,. Fri., 12 noon 

n'lATJ 

ayso 

Mon.. Med., Fn., 6:30 p.m. WTIZ 

7300 

Sun, and Thure., 9:00 p.m. 

WIATR 

(J080 

Sun.. Tuefii,, Fri., 7:.30 p.m, W7JZ 

28.000 

Sun , 1:0*1 p.m. 

w ibep 

:?S0Q 

Mop.. Wed., Fri.. 6:45 and W8A.GQ 

7260 

Daily except Sat, and Sun. 



10:30 p.m. 



11:30 a,m. and every tW'.x 

W10DX 

7300 

Sat. . 4:00 p.m. 



weeks oil Fri. 

WlCDX 

:iw>o 

Tues., 'VhvvTB., Sat,, 7;15 p "WS^H.K 

7',)<)0 

W ed.. Sal . 7:iH>p.m. 

W2AXT 

7265 

Mon.. Tues.. T'hura , 6:45 p,m, W8AVK 

3714 

Sun,. Tuefl . 'Thur.s , 7:00 

WA'AXT 

36H2 

Sun., 10:00 am; Fri., 6:45 p.m. 



p m : al.BO Sat. and Sun.. 1 :<H» 

■W2BBB 

14,000 

Sun.. 10:00 a m, 



P.m.. 14 m.o. 


3.S7H 

Mon,, 10;30p.m. W8BM,I 

,866.5 

Sun., Mon,. 'Fhur.s ,, 10:30 p.m. 

\S2\iR 

14.285 

Sun., IVed,. 12 (h.m.ui; Mr>n . W8BM P 

7170 

Daily e.xcppt Wed., 5:30 d iu, 



Fri,. 7:00 p.m, AVSCEO 

y,72n 

;\Ion.. AVeci., Fri.. 7:t»0 p.m, 

S\22:X 

7140 

Sun,, 'fhurs.. 1:00 a m. \V8CMB 

3820 

Alon.. 'Fues., Wed.. T'hur.s . 

V ILAEC 

3000 

Mon.. Wed., Fri,. 7:30 p.m. 



Sat,, 7:00 p.m. 

A 

3846 

Sun.., i uRS., Thu-ra,. 10:30 p.m.: VV8t.’!\T 

7200 

Daily except Sat .and Sun,. 



daily at 7:(K) p.iii. 



7:15 a.tu. 

B 'FG 

::8S5 

Daily at 6:45 p.m. and 19:00 M8tV7Z 

727ly 

Mon., 1*7ed., Fri., 9:00 p m, 



p.m , and alternately every W8DED 

.j798 

Sun , 6:(Xi p.m,; i'ues.. Thurs,. 



(•■wo weeks at j :00 a,n.i. 



8:CK) p.m, 

VV8S.I 

7323 

Daily at 7:IW p.m. W8.DME 

396.5 

Alon,. Fri,. 7:W D.m. 

V44 4 HB 

7050 

sun.. 8:00 a m.: Wed,. 7:00p.m "WSGI 

3615 

Tues., Thurs., Siti... 7:00 p.m. 

A 4 MS 

7300 

Sun.. 8at.. 12 noon: Mr.n., M’’8PT. 

7058 

Mon.. Wed.. Fri.. Sat., 7 k30 



Wed.. Fri,. S.IKl p.rn. 



p.m. 

«'<tOO 

3614 

Mon,. Wed.. 6:30 p.m, WO.AGI, 

3770 

Tues.. Thui's., 7:(M) p.m. 

VV4RN 

7250 

B'ri.. Sat., 10:45 p ni,; daiiv ,at M'OB.AN 

7175 

Mon,, 'Wed., Fri,. i .1:30 p.m, 



6:00 p.rn. WOBEf.l 

7142 

Daily at 9;i.K) p.m, 

\V5AZD 

7200 

Mon.. 12 n*'on and .10:00 p.m : WOBT-dl 

3580 

Daily at 9:30 p.m. 



Thuns., 12 noon; Fri., 7:(X) WOBITF 

3740 

Sun., S:.30 p.m. 



and 10:00p.m. W9BHF’ 

7228 

Thurs., 8:,30 p.m. 

U’BABK 

7300 

Daily except Saturday and M'OBHF 

.14.63.5 

Tues., S:30 p.m. 



Sunday MOB-TA 

3660 

Sun.. 7:30 p.m ; Mon.. 0, erj.. 

MAAMM 

7228 

Tues.. Thura , 7:00 p.m. 1 



Si-P... S;00 p-rn. 

W6.4«M 

7190 

Mon.. Wed., Fri,. 7:00 p.m, VVOB.I A 

7140 

Mon.. Thur.s,. Sat.. 3:30 n.m. 

^VAA XE 

7081 

Mon., Tups , I'hura.. 10:LHlpuid W9BK.T 

3930 

Tues,. Thurs , Sat.. 7:tX) p.m, 



naop.m.; Weii.Fri , 11:30 W9CJQ 

3820 

Mon, and Fri.. 7;.‘i0 p.m 



p.m. W9(.''N1., 

70.50 

Tues,. Wed.. ’Thurs., 10:30 p.rn, 

HBB.TX 

7U3 

Mon., Thurs., T.tKl p m, WOD.AEi 

3610 

Sal,.. 10:30 p m. 

UAHRO 

7100 

.Mon,, AVed., Fri.. 7:30 a.m. WODB.T 

7(X>0 

Tuea.. Fri.. 6:15 p.m. 

V\ HHM 8 

14.285 

Daily except Simday at 5:00 W9DBJ 

14.000 

Sun., 2:30 p.m. 



p.rn. 

15,000 

Mon., Wed.. Saf.,. 7:2»0 tv m. 

W6BXD 

7300 

Mon,. Wed,, BTi., 7:00 p.m, WODQ.N 

7250 

.Mon.., 'Wed., Fri., 12:30 a.m 

WBBZR 

.■7550 

Sat.. 6 p.m. 



and D.m, 

VVBliZR 

7193 

Wed., 6 pm. WTOUD 

7000, 14,000 

Bun., ,10‘.OO ft.m,; 'AIon,. Fri.. 

wbkzr 

} 4.285 

Mon., B p.m. 


.t 1715 

7;(X) p.m,; I’lies,. 7.00 a.m, 

K6CFQ 

7120 

Mon,. Wed., and F‘n,. S:00 

3560 

,Mon., 7:30 and 11:45 p.m.; 



p.m, li 



Wed,, Fri,, 7:30 p.m. 

W6Ct,S 

7160 

Tues., Sat., 7:00 p.m. il W9E.H.N 

3798 

Mon.. Tues., Thurs., Fri,. Sat., 

\V6CJ1,8 

14.355 

TueB.,Sa(,,. 10:30 p.m, 



7:15 p.m. 

■W6T)HM 

3500 

Mon., Wed., F’ri., 7:15 p,m. W9EHTT 

3895 

Mon., W'ed., Fri., 7;(X) p.m. 

VVeUHR 

7140 

Daily except Sat. and Sun,. W9KZ 

7300 

Sun., Tues., and Bar, 7:30 



5:00 p.rn, 



and 10:30 p.m, 

W«DK4' 

7200 

Mon., W’’ed,. Fri,, 5:00 and WOZD 

7300 

Tues,. Fri., 0:05 p,ni. 



7:30 pni, WR..1N 

1370 (vi-dee) 

Alon., 'Wed,. ,Pri,. 1:00 and 

W«BS- 

7000 

Sat.. 10:30 p.m,; aUo Kevemi 



7:00 p.rn. 

6DKK 








14.000 kc- 




W6EDK 

7250 

Ilaily except Sundavs at 8:00 






p.m. i 




V/fiKT-)D 

7153.1 

Mon . ThuLs., S:00 p.m.; Tues.. 

OFFICIAL. AND SpkXTAL BROADCAS'I'S are 



Wed., Fri., 6:00 p.ni.. also on 

sent aimu.It.ane(n)siy on 

3575 kc.. aud 71.50 kc. tr<.>m 1 



Sat, and Sun.. 10:00 a.ni 

A.R R.l 

.. Headquarters Siatimi W lAiK ai rhe I 



.and 10:00 p.m 

loilowuiy tiTDRs: 


V.Ai^ZA- 

7200 

Wed,, Thurs., 6:30 a.m, 

8:00 p 

m, Sun., Mon. 

Tues.. Thurs,. Fri. 

BMA 


1 

10:00 p.m Mon,, Fri. 


MTAAT 

7040 

Daily except Sunday. 4:30 p.m. 

12:00 p.rn. Uuidniyhr.) 

Sun., Tuc-s., Thurs, 

■\A7 A 4V\ 

7182 

Mon , 'Wed.. Fri,. 2,30 p.m. 




\V7DD 

3515 

.Sun . Wed.. 7 :OOand 11:00 p.ni, 
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DIVISIONAL REPORTS 


ATLANTIC DIVISION 

KSTERN PENNSYIA'ANIA —SCM, A. W, 
McAuly, W8CEO — WSCIJG. with 204 msKs. Las 
the best report . Perhaps a euupte of reports v.ere 
lost in the niaii. W8CFK is still busy with Brazilian traffic. 
W8GT burned out his sereen-grid tubes in his ’bear-eat” 
receiver, W8DKQ, a new OKS, is corning along fine. WSt 'KO 
is building a new “Ijear-cat” receiver, VV8DHW is l>uilding 
a 56 me transmitter. He wants a 56 me. sked. W8AGO is 
building .Kta) control. W8DVZ is on 14 me, Y'QAGO Is 
busy with DX traffic. They were QSU WE'BT at the South 
Pole and also took ten messages from S.S. Lernpirn, in dock 
at Puerto (..‘ortes, Spanish Honduras, They have their 250 
watter going again. W8APQ says the high C circuit is the 
rnusMuito’s eye teeth, WSDJKS is having transmitter trou¬ 
ble. Stick wkh 'er. OM. \V8CQN is leaving .Altoona and will 
he in the first district. WSAJl.)' has come to life with a nice 
.X,tai controlled transmitter. W8AYH whjiLs an UKS. He 
(ms been reporting faithfully. W9.\KC is h«> busy with club 
work that he has forgotten how the uid transmitter is hooked 
up. WSDBK finally got his DliS certiftoute. It was lost in the 
(iiuii. W8GMP reports seven messages handled. He claims ft 
place at the top of the Director's BPIj list. How about it, 
Mr, Handv^ (Yep, he makes U, all. right, but how about 
W8ZZ. W’lBIG and VV^BZ?) W8DUT I« hunting BOT* 
QRAl. That is lime well spent, W8APJ is a new call in Erie. 
W8BTD has had his call changed to W8VJ, W8DOB is re¬ 
building his crauamilter, W8BHN made a trip to CbicHKo. 
\V8CRA was Q8U ZL2BG. He is wondering if that call is 
“boot-leg.” The ATA is planning a big party for Doctor 
Woodrutf and A. A. Hebert at the April meeting. A big feed 
will be had and it will have all the earmarks of a little tiaiti- 
vention. They are frying to make some arrangements with 
the Itadio iSupervisor whereby they can handle r:?ompiaints 
of interference. With its membership nearing the ICO mark, 
it is becoming one of the moKt powerfni clubs in the Ci.'uutry. 
.Any amateur within motoring distance of Pittsburgh should 
join. Several official broadcast stations have been appointed 
and it should be easy for anyone in this Section to copy at 
least one «tation any night. Anyone wanting schedules is 
referred to \V8GI of Ellwood City. 

IVaffin: W8CFR 98, VV8ARC 2. WSCEG 204. W8G1 70, 
W8r)VZ 22. W8DKQ 83. W8APQ 6, W8CEO 50, W8GQN 
5. W8DHW 34. W8AYH 3. W8AGO 28, WSDUT 19. 
WSBGW 27, WSCHA 6. W8AGQ 18. W8CMP 7. AVSBNH 
18. WSAJl l 5, W8DKS 5. 

BOIITHERN NEW JERSEY.SOM, Al. J, Ddyaffi 

WdCFG — First place goes to VV3CFG, sectind to W3ARG 
who has a very nice total and is doing consistent w'ork He is 
now an GR.S and 0-G. \V3BWJ has a better total than 
usual so guess he had more spare time. He is an dBB also. 
W3(-'0 is sending code practice for local hams, \V 38..I is stiU 
waiting for a barge. Hope you get something good, Jim. 
W3KJ sends in a rejuvenated total. Hit W3AOG suffered 
when the gang put W3I>H back into service, W3BC) ap¬ 
parently had little time this month. WMATJ’s dad broke his 
leg so Allen has to run store and won't be on much. Too bad 
all around, Oi\l. W3ARR eliminated bis key clicks. YA3BEH 
mn't imderstand why an G.RS must handle tradic. 'I he 
certificate isn’t for wall decoration. Take notice of the new 
reporting date fellows and please be on deck. Keep tip the 
good work! 

■ Traffic: W3(.,^FG 86. W3ARC 79. W3BWJ 39. W3C0 35. 
W38.r 26. VVaARR 18, W3KJ 12. Y 3GH 8. W3BO 6, 
W3ARN 2, WJUTJ U. 

EAHTERN PE'NNHYLYANIA--BCM, J. B. Morgan 
2nd. W3QP — There seeitie to be no limit to the volume e,4 
traffic that can be handled by W3ZF. The Twentieth (.Cen¬ 
tury Limited route ia carrying a lot of trans-coiitinental and 
trans-Paciho traffic which is proving how valuable such a 
route can be. W8WJ has been off the air on account of sick¬ 
ness in his family Init will be back*soon, The Boys from 
Scranton, \V8DHT. AV8A.WO and W8GWO are keeping 
their tubes hot and their keys limber, even though station- 
moving and rebuilding is the order of the day, WSAKB says 
it. is her own fault that she didn’t make the B.P.L. **- we 
suspect ft premature case of spring fever! 'Through fair 
uieauH «.»r foul \V3CDS has lost the nice pile of skeds be 
worked su hard to get. ARU. Ob. We have four new pos- 
siljiiities for ORS appointment this month: W3MC, who 
bfts been recently licensed; WTIAFIS, who used to be the 
corse of the Philadelphia B.C.L’s.; \V3NF, aHo attends 
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T.afayette and is a well-known traffic man in the Disfrirf: 
and lastly, ^V3RNF, a. reformed DX lioimd of the most 
dangerous species! As we have said before and will probably 
say <.-fteu again, SKEDS are the basis of operation for all 
t >RS. Our District led the whole U. S. A. [last ini.>nth. 
<jm‘s, and I certainly want to thank you for the good sup¬ 
port and sftv "DON’T WEAKEN”. C’ongrats! 

Traffic; \\ 3ZF 720, W8ANS 174, W3AKB 172. VV80WO 
U7. WSDHT 76, W3BNF 64, W8AWO 47, W3<..;DS 47. 
W3NF 28. WaQP 8, W3MC 2. 'WSW.T 0. 

MARYLAND-DELAV\ ARE-DISTRICT OF COLUM¬ 
BIA — SCi\,l, H. H. Layton, W3A1S — I wish to take tins 
opportunity to congratulate the men of this Section for the 
splendid w’ork they did during the Gov'emor’s Pre.?ident Re¬ 
lay. I knew you could do it. FB. OM’s. Maryland: W3TR 
will be off the air until April first as he is very busy studying 
for a Commission in the Navy. 'VV3APX is well located aiul 
going strong on weekends. W3RQ is also studying for pro¬ 
motion. W.3AEI had the misfortune of blowing tw'O tubo.s, 
His call has been changed to WJTMR. 

Delaware: W3ALQ is worldng phone and CW on 3530 kc. 

W ilWJ has moved to Lyndalia u here USNR headquarters is 
located. V\’3AJH blew' hi.s 60 w'atter. W.3ATS manages to get 
one night ft week in for brass pounding. 

Dist. of Co).: ‘fN'3ASO will be re-iuaiated as ORS, W3ALF 
secuus to have no trouble in moving traffic. Skeds do the 
trick. W3GT reports all traffic comes from P. T. and yacht 
VVSBS and Cffiina, Y ni take anything for the far east, 
delivery same day, FB, W3BWT has 7210 kc. set working 
a.gHin. Getting same results as prenously, i’utting in large 
tube rectifier in auxiiiarv to mercurv arc, 

Traffic: Md. WaAX-’X 134. V.3MH 11. Del.; W:3ALQ 6, 
W3WJ I, W3.AJH 8, W3A1S 6. D. C,: W3A,80 17. W3ALF 
124, W3GT 225, W3BWT 125. 

WBBTERN NEW YORK — SCIM, G. S. Taylor, W8.PJ 

. Due to speeding up printing nr, Hea<iquarterH, hams in 

Wesierii New York will get their reports in to the dCM not 
later than rhe I5th of each month hereafter. By doing .so, 
your copy of QST will go to you a week or so earlier each 
month. All ORS holding certificates with E. B, Duvall’s 
signature, kindly return SHine to SCM for replacement n.s 
the re-numbering of Western N- Y. must be changed. All 
^^tations holding ORS and not active, kindly return same for 
eamellation. There are about 80 ORS in this district and 40 
of them are actually working wonders in uaffic, DX, etc. 
Spring houseeleaniug time has come so check yourself on the 
ORS. Get idtet more traffic and make Western N. Y. what 
It should be. 

■\V8.AHC is working hard to push things tlirough. W8A1L 
has been working Ireland and Porto Kiuo. VV 8AK is a new 
luun with ambitions, VV8AKZ works New Zealand. South 
.America, etc. W8ARX makes the BPL in trafHc.W8AV K 
and VV8AOT are now WACO bird men but their sets are 
still going Btrong. WSAV R has Pilot licen.se iiow. W8AVS is 
getting more traffic tlirough. WsBBP puts over banquet of 
Mohawk Valley Brass Pounders’ T.eague in great style. 
W8BCM makes the BPL again this month. W8BFG has 
two transmitters in operation. W8BGN is now back in 
operation after a long silence. W.sH.R) blew up hjs power 
supply. WsBUP is Imudling traffic now. W8FC is back witli 
us aanin. WSCMW wants to know what is the matter witii 
the "Buffalo. N. V. .stations, W,s.:VYB, W8.ADK. VV8QB. 
VVhC'PC, AV8CHG, AVSTH are active. WSP.l ia on when 
possible. W8CPC is handling more traffic. W8C’8W has u 
fine schedule report and good traffic this month. W8CVM has 
done some fine DX with his UX«210. WBCYfi has a whale 
of a traffic total this month, and has many solieduies. 
WhDDL has a 7H watt fone set going. W8Dn ha,s a line 
traffic total- W8DME stales tluit the Finger Lakes Radio 
Sociei y will hold the next New 'York Convention at Auburn. 
Aug, 9, 10 and U. lie Ims been busy with .schedule.^ aiul 
shows ft good traffic report. W8DNE has a httle traffic 
re),)Ort this month comp.ared to his past efforts. VV'SDDP 
keeps a .schedule with W2ANV, getting check on weather 
conditions, reporting it to local weather man who informs 
air mail service flier.s evetw morniug. W8DSP bumps into the 
BPL again with a good total. WsOA has several schedule.^ 
and makes the B1*L. 

Traffic: \V8AHC 27. WSAIL 4, AV8AK 6. W8AKZ L 
W.hARX :I08. AVSAVS 17, VYSBBP 32. W'SBCM 159. 
A KBFG 4, VV8BON 7. \\ 8RUP 6, WSCFV 1.5, *A"8CMW 
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17. WSCPC 54. WjsC^BVV G2. WsCV.T WSCYG 174. 
WBODL 65. W8DII80. W8DME 34. \^'8DNE 1L W8DQP 
45. \V8i:>SP 127, VV80A 129. 

CENTRAL DIVISION 

LLINOIS —SCM, F. J. Hinds. W9APV —W 9 KZq 
has a new 852 and is iooking for a mercury arc tube, 
WPAD likes crystal 3500 kc. traffic work, W9BRX sez 
the mercury arc is working nicely and it the best type of 
rectitier yet, \\ 9AP works irahio in all direction.? without 
scbedtiles. FB. UM, W'yBLL want? our state to pick up in 
trathc, (So do we all, 01.) W’9A YB is operating at VVOt'AR. 
W9CHH is rebuilding for ALL waves. WOKA is knocking 
off Some f >X along with his traffic, WOCZi., W'OFi and 
WftFC'W are looking for good schedules. ■VV9F1 i,? using 
rectobulbs and is breaking in a new ham. W9FDY is back. 
W'ith us Sigain with a h{t,y, VV9D.T is going out for fone work. 
W9AWX JH now- using a fiO with 5TO volts, W9FDJ is QBA 5 
with BCr/B. Hi. Worked WXM 700 miles Fsujt oi Kew- 
tormdland. W9FJO is getting some of the new- S66 rectifiers. 
R.eporr,a 1..>X with Australia best yet. W9G.T heard only three 
Amateurs outside the band last month—very good work, 
gang. \A9KVO i« now rebuilt with an 852 and is getting 
some 866 tube.?, W9(...'Ny i« pJannine: some 1760 kc, phone 
work, WyEAJ tried 14,000 kc, for the first time this mouth 
“••• likes it so well, he la quitting 7(;KK) and 3600. WOAVIi is 
making up a 300 watt phone set for 1750 kc, I'B. O.M. A new 
hootch coil receiver has just been completed by WOAFX. 
(Hw? ) VvTjFWX j 8 trying to get out on 14 me. WOFMR is 
iuoving qRA’.s, (Jur high traffic man this inotith is W9UZX 
who is Route Manager of minola. Congrats, OM. W 9BLF 
has a new MOPA v.nth perfect performance. FB. The new 
,screen-grid receiver at W9BZO is burnliiK out tubes ns fast 
as they are put in. Hi. Something wrong. OT. WOEA'.^ 
pushes out with his Hartley on 7000 kc. \V9AHK of Cicero 
haa H new' MOPA. W9(JKZ wa.^f forced to lag a bit in traffic 
while rebuilding the outfit. Wdl be on with a bang shortly. 
WuERU has many reliable .schedules. This i.s what we all 
need to get the traffic running smoothly, W9FFQ tried 14 
me, and likes it. Hi. W9B(.>L has a low power 250 working. 

wor.k.s once In a while and we hope to have him 
ptitinding steadily e<j»)n, W9ERU installed a transmitter in 
the bhrine 1 emple at Rockford and handled big totals of 
**‘Scout Merit Badge Exposition. Great vr(,)rk, 
'..ir. He had troubles but worked a number of good QBC)’?. 

'Fraffic; W9DXZ 498, \?9ERa 356. W9BZO 1.53, W9BXB 
105, \V9BLL 9.5, W9KiO 74. WOGl ff3. AS’OAD 58. W9APY 
58, W9FCW .54, 4V9FZQ 43. W9BLF 39. W9AP 37, WyEAJ 
33, W9CKZ 32. WpOZL 32, W9BSH 24, W9AFX 20, 
VV9DKK 20, W'QAHK: 1,8. WftEPG 16, W9FDJ 15. W9FI 
M, W9FO Kl. W9FDQ 12, WOME 12, W9ACU 11. W9BRX 
il. W9CUH 11, W9DOX 11. W9KB 10, W9AVL 8. Wy.AT.K 
6,^W'9KA 6. W9(4NY 5. W9EA'A 5. W9FWX 5, WuFDY 4, 
W9D.T 3. W9NV 1. 

INDIANA — SOAt, D. J. Angus, W9CAA;) ~ VV9EKW 
handled a tine bunch of mes,sages. W9EXW is working for 
an ORB and handling plenty of traffic. W9FBV inactive 
until his attic gets warmer, W9DB.T putting in cryatal con¬ 
trol. W9BZS ha.« moved to another location in Richmond 
but w ill be going soon. \V9BKJ is putting in a couple of 866s 
as soon as his plate transformer is finished. W9EF sez that 
ds conditions are getting better as he worked 5 continents 
conseoutiveiy. W'9ELX has the high traffic mark for the 
state of Indiana and is hoping to improve even this month's 
traffic. W^9FQ is beginning to run his traffic totals up. He has 
tnoveci to Dodge’s telegraph school and is now known as 
W9RW. W9KPB Ib our first report from .Elkhart for a long 
time. VV9AJH is a new station at South Bend. W9.41N. our 
former traffic record-breaker, is still off the air due to work, 
Hopes to be going again soon, though. W9FRII and W9FRB 
are two new stations at Bloomfield. W9F YB i» on, with a 7}4 
watter at Bloomington again. W9GIO is a new station at 
Muncie, The Bloomington High {??ohool has a code class of 
22 going big. 'I'he Indianapolis Radio Club and Wyti'UD are 
assisting the Police Department mstail a transmitter and 
rftijcivers in squad w-agons for emergency calling purposes. 
Club carrying a full program now. 

Traffic: W9ELX 641. W9ASX 204. W9DSC 52, W9GBF 
26, W9FF 52. W9BK.T 42, W9BZZ 4. W9CLO 11. W9EMR 
6, W9GCO 17. W9DBJ 10. W9FCG 14, W9EXW 22, 
\V9FQ 113, WOCYQ 17, W9EKW 341. 

KENTUCKY— SOM, J. B. Wathen, ill, W9BAZ — 
Whoopee! W90X gets first round in the ’'Fight for the 
Pint,” He craves red likker. W9JX whose total was split, 
came a dose second. U of K has promised them a 1000 


vvatter. ,AU aboard for Mars! W9BG A added another country 
to his string. W9EVW''’s screen-grid receiver is the berries. 
Page .Mr, Hull. WOC'EE reports via W.U, 'Fhat's real .spirit. 
Thanks, <.)M. 'VV9RNR has a DX list for February like the 
roii-eall of the League of Nations. W9ETD has a new re¬ 
ceiver and promises to lead the B.P. next month. GA, (.)M, 
Won’t hurt my feelings, W9A1D ports another lone. The 
BCL’s get a big kick out of it. .And how! WyPZV' is promot¬ 
ing a KY. network for his traffic. Good idea. WOBXK works 
,i. A. on the .side. W9DDH blew everything in .sight and 
isiill turned in a nice tot.al. C.an't keep a good man down. 
W9FKM is adding «c)eeii-grid tube to hi.? receiver, W9Gf\'H 
applied for an ORS tag. Welcouie to our midst. W9BWJ 
i.s rebuilding entirely, VY9BAN .se:^ they oii.ght to put over¬ 
alls on the gridleaks, W9BAZ took ,a trip to see some of the 
gang, but couldn’t find them. Too many VL'm. Who i? going 
to take the lead next month? Don’t let Vi^’OOX get it so 
easily. He who he.siiates is long gone. 

Traffic: W9,1L 117. \V90X 75. W9DDH 44. WyEW 29. 
■\V9BA.N 28, W9FZV 28. WftBXX 23, W9BAZ 17. W9BGA 
17, W9ENR 14, W9ETD U, SS'9AID 5, W9AR1.’ 5. 
W9FKM 5, 

'MICHIGAN — SCAT, Dallas Wbe, W8CEP — NV9BTQ 
will be on with h new Cransrnifctcr using a 75 watter, W8BKS 
aeys he will be up on H500 kc. soon. W8DFS vepovta for the 
first time since 1926, Glad to have you back on the job 
again, OM. W'8TD a newcomer in Lincoln Park reports for 
the first time. W8BAX burned up hia transmitter hut i.s on 
again with a 21.0 and AC. W8A.AH has several s«;;h.eduies 
and is making things hum up in I'raverse City, WSAC.'B i.s 
'cebuilding (.he outfit w'hile waiting for another 210 to grow 
up. WSCIJ has been playing with a ”puah-pull” traimmuter 
WBZF is having trouble .getting enough to run the 

wtation, W8DCW has been experimenting with low power 
outfit. VY8AUB p.a.ssed the .-Amateur Extra First exam G. K. 
and also reports several of the fellows in Grand Rapids have 
new'’ tickets due to the RTs visit. W8CAT is b(.Lilding a new 
traDsmitter for 3.500 kc. band. Y''8CKZ can't keep track of 
his report cards but gets there Just the same. W8T).SF wa-s 
QSD quite a few' of the fellows on Q80 party night, WSB^’ 
has been doing .some giiod DX work lately .and hopes to li,H,ve 
.an 852 soon. WSAAB' wants to know where the next Michi¬ 
gan Ham Convention is going to be held. Vvhat do you .say 
fellows? VS'SDED is keepi.ag a regular Hock of schedules ?i.nd 
his traffic totals sure show it. W8f>YlI and W8DED have 
the Michigan Express Route working in fine shape ai-id 
truiru! .sure moves wlien it hits Southern Miehigan, \V8C'\'N. 
VrgAHM. W8CCM, Y'SDPS. W8DVQ. WBA.IG repoued 
via radio thru WSDED and WBDA'H. 

Traffic: WOCTF; 13. W9BTQ 32, WsRRS 9. W8DFS 75, 
\V8CF.M 15. WaiD 5. W8BAX 13. W8AAH 14. VVSr.’U 2. 
W8ZF 13, VVSDCW I, WSAUB 14, \Y8C.AT S. W8CKZ 12, 
WSDSF 62, \V8BV 7. WSAAF 12, VV8DED 433. W8DYH 
3S3. W8CVN L WSAHM 7, W8CCM U, WHDTS 21. 
W8bA(.» 16, VV8A.IG 39. W8CEP 14. 

WISCONSIN —SCM, Clarence N. Crapo. WQI'D — 
W9DLD reports a total, of 442 -which is higher than last 
month due to splendid cooperation and lots of hard work, 
VY9DLQ keeps things humming ■with schedules on both 7000 
and 350U kc. W9EBO reports plenty of activity at his sta¬ 
tion, \V9BPW going good with low power and sends code 
drill every Sunday at 1 PM on 80. W9DEK keeping three 
schedules and will have Xta.1 going soon, W9DTK says hia 
new shield grid-receiver going line, W9FHU reports plenty 
of activity at 'iVtoainee, mostly shoveling snoW. W9DND 
building push puU TBTG with Rectobuibs and 2I,TV2ll8. 
WOBWiZ says traffic kind of scarce up in Darlington. 
W9DJK reported via radio, VYOD'VI has been off the air 
several days this month and has arranged one more schedule. 
W9.E8M wi-wking tone sucoesefxiUy on S5 meters. "WQLV not 
on the air regularly. W9.EEF thmga are about dead a,«i ever 
at Racine. tV9EZT has been on the air wily a few days. 
W9BQQ too btisy reading meters at the local electric plant, 
WQVD hftudiing a few more ensgs ar»l new CC‘- pau-ci nearly 
finished. W9ARE hia 204A going strong and worked 
.Japan this month, W90T is doing nicely and has nothing to 
kick about. W9.SO operating mostly on 89 at present, sesr 
last month's report was made out but mislaid. W9AZN 
reports that the Lacrosse Club going fine and .getting good 
publicity for the Amateurs. 

Traffic: W9DLD 442. W9DLQ ilO, W9EBO 87. W'9BPR’ 
92. \V9DEK 67, W9DTK 44, W9FHU 43. W9DND 27. 
W9BWZ 29, Wyn-JK 18. W9CVI15, W9ESM 12, W9T.,V 11, 
W9EEF 7. VY9EZT 4, W9BQQ 3, W9V.D 24. 'VYgAEE 106. 
W90T 26. \V980 15. VY9AZN 1. 
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OHIO — BCM. H. C. Storck, W8BYN — The aCM has 
been threateuing dire results for non-report and non-support 
itor some time, and the ax has fallen. Thirty canoellationH go 
into effect immediately, for the good of OHIO and the 
Leagtie, Oi-ir percentage should go up at once, and if you 
laithfui ones keep doing your bit, OHIO will soon be up with 
the rest again, it is the BCM’s ambition to have more re¬ 
porting traffic than there are ORS, Dea^d timber was cut 
down ruthlessly and you who Huff’ered have no one to get 
sore at and blame except yourselves. By the time you see 
this in print, you will have been notified as to the plan, new 
plan, of reporting. Remember that the new reporting date 
is the 16th of each month. The SOM has followed a policy 
of waiting until the last moment for late reports, and in¬ 
cluding them, but late reports will not be tolerated atty 
more, and you will know where to kick if your report, no 
nmtter how good, doesn't get into iJ'S!/', 

The reports this month were very good as a whole, tho 
only two made the BPL. Don't know wlial. on earth hap¬ 
pened to WSJA lately, and he evSTi failed to report up to the 
present time. W8CN0 leads Ohio this time with 287. which 
is certainly i?’B and makes her dream come true. She com¬ 
plains that it’s fmrder to get a message into Cleveland than 
f.o fly to the moon. Wish this fellow, W8RN, could stay with 
us always. When he’s home, the fur ffys — WHEN HE IS 
HUME! He turns in 265 this month, and in the next breath 
tells that he is leaving for Chicago, to take up electrical 
engineering. Good luck, CM. The SCM has had a little more 
time on the air, with W8DDK to help, and takes third prize 
this month for a change. W8BBR says he is going to quit 
kicking about conditions in Cinoy as it's no use. A good C»RS 
hampered by QRM, It’s a shame. W8CRI comes next with 
73 and tells us that he will be on with crystal on 3750 and 
3530 KC sv'jon. W8CQU turns in a hne total but is in too big 
a hurry to tell anything else. W8BAG ha.s been away from 
home but turns in a good report for the time he was at the 
,*et, W8DDQ has a new operator in Paul Wilkinson as Dave 
Weisberg is now W80H. W8CSS just got married, fellows. 
W8APB sends in a nice report. W8CWC still sings at 
WOWO. W8BOR is using two 852x on 7000. W8CMB turns 
in a good report, and says he is too QRL work to get on 
much. W8DIH divides bis time between his own station and 
W8DDQ and. gets along nicely. WSDDF says the street cars 
in Cincy are timed to 3500. W8DSY is working with a 
crystal transmitter and will have it on the air .soon. W8A YO 
ie.iayed one message direct from New Zealand to Boston. 
W8DJG just got on the air and worked three new countries 
the first night. W8DIA is leaving us until the latter part of 
ifune. WtrlCOB will have another 852 soon. W8GZ is still 
plugging away at 28 meg. WSDJV finally worked Asia, 
W8.4KW is thinking of building a plume set with an 852. 
W8DHS is still building per 1920. W80Q has nothing to 
.■^ay, WSBKM announces the aiTival of a boy junior op. 
Congrats OM. W8CNU is still working his set over. W8TT 
is wanting schedules on 7000 ko. WSPL is putting a station 
in at his place of business. W8DDK is not on the air wcek- 
enc^. W8DPF expecte to be on the air by early summer. 
W8CFL is very QRL school. W8BBH has moved and is 
putting up his station again, W8A1)H has lost that call and 
is now \V8ALC. WSAMT. has been blowing tubes, WSBAU 
has been rebuilding. 

Traffic; WSONO 287, W8RN 255, WSBY^N 114, WSBBR 
92, WSriHf 73, W8CQU 60. WSBAC 56. W8DIH 63, 
W8C8S 53, W8 APB 52. W8CWC 49. WSBOR 48, W8CMB 
47, W8DDQ 30. W8 DDF 1.5, W8DSY 12. W8AYO 11, 
W8DJG 9. W8DIA 8. W8CCS 8. W8GZ 8, W8DJV 7. 
W8AKW 7. W8DHS 5, W8(.)Q 4, W8BKM 4, W'SCNU 3, 
W8T.J 2. W8PL 2, W'8DDK 1, W8DPF, W8CFL. W8BBH, 
W8BKQ. W8ADH. W8AMI, WSBAU. reported but uo 
tratfic. 

DAKOTA DIVISION 

QOUTH Dakota— SCM, Dwight M. Fasek. W9DGR 
— A good number of stations reported this month, but 
the traffic was very light. Come on, gang! Pep up a bit 
and handle that traffic that’s going over or around us —- 
we know it’s there; and then make some yourselves. 
W9DWN our RM and “the traffic man” has been off be- 
flatise of the loss of an antenna and the cold wx kept him 
from getting another up. However, he wiU be on the air be¬ 
fore you read this. W9DB is still working on 30 mo. and wHth 
ft renewed license will also be on the “high” waves. W9EUH 
is getting back after his transformer blowout with a new 
receiver and two new 1929 transmitters (maybe some of the 


rest of 113 better blow our transformers — hi). WyiD spends 
his spare time fringing up the Boy Scouts "In the wray they 
should go” in ham radio, and also operates on 3500. W9EUJ 
is increasing power to a 210 and is on 7000 now. W9DNS is 
trying hard to keep some skeds with W6BCS (ex9DES). 
W9FBB is using a 210 in Spht Colpitrs atid is getting very 
good report.?. W9DIY reports a new monitor and an xtal on 
35(X). W9FKV is buying out W9ETR and expects to have an 
even better sig on 14,000, 7000 and 3500 kc. 

Traffic; W9DGR 21. W9DNS 13. W9DB 11. W9FKV 2. 

SOUTHERN MINNESOTA —SCM. J. C. Pehoushek, 
’vA'OEFK - - Under the circumstances this report must be in 
the air mail in less than an hour so I know you fellows will 
excuse the brevity. One thing only, any ORS who has not 
rei:)orted for three months previous (o the time you receive 
this will be cancelled without notice. W9C08 leads the. 
fteciioTi a» usual and I wotdd like to see some station 'I'RY 
and Catch him, W9F,ET handled a little P. I. traffic. W9B1 W 
says he handled some but school work suffered. W9DLA 
says 3500 has traffic from every sig. \Y9A1R finds noon on 
7000 with most Minnesota stations ou the air making for tine 
contact. Also reports W9GHL a new ham at Montevideo. 
W9BHZ finds things OK as usual. W9FCD is still getting 
crystal reports without one. W9EFK blew the 50 and can’t 
p«.>saibly see another in the future. WyDWG has high power 
now, 300 volte B’s on 210 and worked NN and NJ. W9DM A 
likes 7000 too much so says guess he can stand the QRM if 
the rest can, W9DBC likes 14,000 but guess the YLs w'nn't 
allow him to op. W9EYL finds BCL QRM troublesome in 
his apartment. WoCIX and W9DBW report school QRYI 
very heavy. 

Traffic; W9COS 178. W9ERT 51, W9BTW 30. W9ELA 
16. W9A1R 21, W9ERT IS, W9BHZ 14, W9FCD 13, 
W9EFK 12, W9DMA 4. W9DWG 7, W9DBC 3, W9EYL 2. 

NORTHERN MINNESOTA—• SMC, C. L, Jabs, 
W9BVH —.-\b usual W9EGU stands weU in front this 
month. He turns in a traffic total that is a record for this 
section and in ho doing, wins the crystal oscillator prize 
without competition. A few daily schedules did it.HisWFBT 
as well as his W6EEO schedule in the P. I. traffic chain, are 
still going, Cy reports a new 860 and rectobulbs and plans 
transmitters on 3500 and 14.000 kc. 5V9EGN is using a 250 
waiter and a 201A with B eliminator for plate supply. 
WOCTW called on the SCM and got some dope on crystal 
control and reports it FB now. W9ERB has a new 852 and 
will have a couple of 8H6’s soon. VV9EHO ground a crystal 
and eay^ his station will be crystal-controlled from now on. 
W9BVH is on whenever time and power leaks permit. A 
shield grid receiver is siill in the making. He stopped in and 
saw W'9CTW’s station while returning from western Minn., 
but missed the operai.or, W9BCT is still QRTj hockey and 
basketball and is trying to locate a Chicago station that can 
keep a schedule during the day to furnish weather reports to 
the Universal Airlines. W9KGF is on regularly but finds 
very little traffic. VV9(.!KI works on 14,000 kc. and also tried 
28 .and 56 nic. so hi.s message total is low. W9('PO is QRT^ on 
mail route so only pounds brass Sundays. VV'9EHI has gone 
in for DX on 14 me. and reports competition from W9DOQ 
and W9CKI. W9RMR will he hack on the air soon. W9ADS 
is still off due to a blown tube, W9FFfJ is planning on ioinirig 
the Army Net now lieing organized. W9AKM is too busy 
with BCL sets to be on the air. This report is made a few 
days early due to change in printing date of Q*8'r (see March 
QST) and all those sending in their reports later than the 
26th are too late for the SOM’s report. Let’s hear from you 
all promptly on the 16th, hereafter, OMs. A number of ORS 
were cancelled during the month, leaving room for active 
stations. Those stations desiring ORS are requested to get in 
touch with the SOM. 

Traffic; W9EGU 604, W9EGN 86, W9CTW 80. WftERB 
55. W9EHO 26, W9BVH 22. W9BCT 9, W9EGF 9, W9CKI 
9, \V9CPO 9, W9EHI 2, 

NORTH DAKOTA — SCM. Bert S. Warner, W9DYV 
— WPB'V’T leads this month with a nice total of traffic. 
W9FCA handles traffic on 1800 ko. but has nothing to report. 
WODYAalso uses 1800 kc. band to handle traffic on.W9CDO 
says he is going to have a fifty watt fone going soon. \V9DEL 
is organizing a radio club at the North Dakota state college 
and says that it will have two transmitters, one on 1800 kc. 
fone and one on 7000 kc, CW, W9IK is using a three phase 
rectifier with 750 on each phase. 

Traffic: WOBVF 88, W'9FCA 11, W9DYA 6, W9CDO f>. 
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DELTA DIVISION 

ISSrSSTPPI — sCM. J. W. Gullett, WSAKP- -- 
There is lots or amaieur activity all over the sfafe 
at this tiroe as sorne (.a* the ‘.)ld timers are back stid 
She also have soiue new upernlors on the sir nctw. It soviTsds 
aimost like old times. We are jtlad to velcorne everybody 
and I am to do my best, to make re:il stations ont. of all 

and see that they report every month \*,ithout fail. I am 
l-ettinK on you, {rang. \V5QQ of (Vilumbris reports rhat he is 
starting over again as be has utiished school and is home for 
good. -He reports that he has been iiandlmg lots of traffic 
lately and has applied for an «.)RS certificare. He is using a 
UX’250 on 7(X)0 kc, and says that the messages are coming 
through faster and faster. He i.s grtitig to build tv.-, more 
transmitters, i.me for 14 me. and one for obOO kc. V\ 5AMR is 
ft new siMtion in Cohimbns on 7000 kc. using a crystai con¬ 
trolled transmitter. Welcome to our midst. OVI, 'W.'li.A.i.l 
reports that he is .still QSO Cuba anfl says that if any of the 
gang has messages going that way to let him have them for 
reliable handling and delivery, He is on 71'*i0 kc. and turns 
in a nice Imnuh of messages handled. '1‘hat‘s FB, OIM, 
W5.AZ\’ Is a new station at -iHCk-eon. Miss, We are glad to 
have you with us, W5.FQ is having trouble wnh his 
transmitter as his tube w'ants to <iuit w<,)rk right in the 
middle of a conversation but the SCM has been called in on 
this case and hopes (o have the transmitter going agsm real 
(•iiion MS these UV'-204 tubes are too expensive to throw away 
until they have drawn their last breath and have hit t he long 
trail for good. ‘W5LY of Drew. Miss., has his transmitter on 
1715 ke. .and has worked 70 stations since Decemher lb. 
1928. with good DX, lie lias a schedule with W.5A \ D of 
Nit.. Enterprise, Tex., daily. FB, i>M, g.> to it. \V5BBX nf 
l■loonevi]Je has his transmitter going on, 7000 kc. after a lot 
of trouble wit.h it. Bonneville will have vw<.* more active 
ainateur st,ati<.nm in the near future ni-d wi; are glad to see 
them going on the air. too. WXBDE of Meridian Is wfx king 
;;n.tbR of -stations on the 7000 kc. Kand using an indoor an¬ 
tenna and counterpoise and has no trouble vrorking all 
V', ^S. districts at will, He gets very strong, steady reports 
from all stations worked and promises to be a real message 
handling station. W.^AYB is back on the air with us us-ina .a. 
l'.;v“Sr»2 on 7000 kc, and will be a real traffic handler judging 
from his past record in this stare. 

W.5.AKP has just tiniahed putting up a TwO kc, antenna, 
find counterpoise and now his receiver refuses to work on the 
7000 kc. band after so long a so,iuurn on the 14.000 kc. baud. 
Hi, But that will be remedied as he is rebuilding same so as 
t'.f be ready for the GP relay on March 8 and 4, He leports 
wo-fking a few foreign commercial stations du the 14 me, 
I'und withm the last, two weeks. Gang, look tor him on 70C»0 
kc. from now on, 

Trattic: W5AJJ bO, W5FQ 30. 'WSBDE 7. AY^.AKP 02 

LOUISIANA -SOM, M. M. Hill. MAEB — Bang! 
the newly a{»painted ORS W5\VF leads the gan.g with a, 
of 22U messages and makes the BBL, FB, OM. How about 
some more fellows making .a few reliable schedules and do 
the same'? W5AYK and WAAN'A have applied for ORS. 
'WriRD reports reception of 28 me, sigs with initumum QRN 
evrept from Fords. Hi! WSBDY blew' his power transformer 
bui has a new one and is back on 7i>00 kc. W.5AFE sez he has 
ft new h,an.\ W5NR coming out with xmitter. Break him in 
right and have him report to the SCM. W,5NS has his xtal 
and IS going to have Ihe fun of getUrig h to jaza Ilia 2109 , 
W5AQT has moved to Shreveport and is now on 7000 kc. 
W5AXA has a bad case of VLiti»“—seems to he serious. 
W5PG Is on with, a 310 on 7230 kc. am,! wants your N. 0. 
trafhe. .He receives WFBT and WFAT regularly, W5.rA’' has 
a (.lortable, \V hOT. From w hat 1 hear, it fell out of the truck 
on top of him the other day — wonder why? W5EB will have 
a 203A on 3500 and an 8.52 stal on 7000 in a few days. 
Conditions in Lm. liave been fine — the QRN that was ex- 
peGed in 1928 is not there The gang as a whole, have cleane<i 
iip their notes and steadied their sigs. 

'rramc: W5WF 220. W5EB 71. W5:LV 50, W5 aA’Z .52, 
W.5PG 21. ‘\75RD 11. W5AFE 2, W5BDY 2 . 

'.rENNESSEE — S<7M, i'Glk 'Perdue. WlFI — The 
•Nashville gang has finally come to life. We have |.»rospe< t.s 
vi an Amatenr Radio Club being formed in the uear future. 
\V4ZZC takes the lead in traffic this month. He is on regu¬ 
larly each evening and wants traffic, WAACAV. our new ORS, 
.siiftres iionors with W4BP for second in traffic. WMSP is on 
regularly and says the .Enoxville gang is getting along nicely, 
W4.4JQ has been appointed (VRS and promi,seH to hxiii'ile 
lots of traffic. W4FU worked the Byrd .Expedition and got 


ouite f’ vtice vvrite-ut» in the local papers- That's iiothlng 
unusual for WlFU. Hi. 

Tra-ffic: W4ZZC 2P, W4ACW lb, WISP 10, WMABH 7, 

-IJiKANSAS.SC.M, Henry E. Velte, W A.ABl — We are 

glad to note that the traffic totals have taken an upward 
jiirrip this month. W.5EP, who one of Cmv new GRS, de- 
.■verves most of the credit for the large total, He made the 
BPL and we are pi'<-'Ui.l of him. Keep tip the good work. 
\T5SS reports that he f»xid the bad luck of burning out all 
iiis receiving tubes, so will be off the air for a while at 'iea.st, 
T he R. 1. paid Little Hock a visii and several of the gang 
vvc.re down to take the exams. 'W,5HN passed the commer- 
i .ial exams. He has Just been appointed a nes\ ORB aiid has 
■ ii.so been named the »iart.tng statiiui for the Governor'-s 
.FresSident Relay. has gone bf'ck to his 2iU trans¬ 

mitter until he can get a larger reofifier for hi.s 852 tutie, 
\V513DD i« getting out .FB with a new 5(1 watter. '\V5PX 
ifl bu.sy most of the time running a l,*roadnn.st station. It is 
rumored thnt the YL has VV.5ANN‘ off the air. .Hi, 
handled a few messages. W51Q ha« rebuilt his receiver and 
•saysit w^rks ,FB, W’5..V.RAat Louaxm has mIs<> been appointed 
a new ORB uim.I promise.s to he a real traffic handler. WSC^jV 
at Johnson is going on fone soon. W5BI our Route Manager, 
is still traveling .so does not get much time for riidin. Well, 
g:mg. hereafter our reports will have to be made up atid sent 
in to tlie SClNi on the i.“th of euc.h month, as per the nn- 
.uouncement in (;hS‘7\ We 'tre glad to see our traffic totals 
growing hut if more of the gang v-iH handle traffic we cun 
Itfive even a larger score, put .Arkanstts whore she be¬ 
longs. fellow^^, WE GAN DO IT. 

Traffic: ’s\'5EP 242, W.5 4Bl 'W.^HN 8. 

HUDSON DIVISION 

1 7-ASTERN NEW A'ORK — SGAX. F. Ai, Holbrook. 

H \A 2GNS.W2BFI' is still keeping schedules with 

—-f 5.5X ship, now 5800 miles south. W2.ANV has daily 
schedules with \ K2BB and W8DQP for weather reports 
for Aloof real airplane and he wantH help from stations at 
ASThitehall or Flatt,sburgh, also alung Hudson to New 'fork, 
and Herkimer, Syracuse, Rochester, Buffalo, lirie for CJeve- 
iand air route. WTATK keeps the hook clear by operfiting 
almost daily. W2BAQ i.s now using a 210 in place of a 201,4 
with great improvement. W2.\XX ha.s pepped up with push 
puli Hartley, W 2,\Ut.) expects to take Rt commercia.! exam 
soon. W2.ACA' reports old Q 8ig.s being used on ffOO meters 
by about half the coinmereiai ops, W2.4QL took truffic from 
FStJT'. \V2.BLN has blown niter condensers. W2BKN is 
rebuilding and repurt.s W2AHW as a new hairi. VA2ACD i.« 
still looking for 1929 pure D.C. notes. W2JE is rebi-ulding 
his receix'er. V\ 2,-\GR has the call WIBZG while nt school in 
Boston W2FV is now on the air again. 

'Traffic: 'V\'2'BFF 73. W2ANV 43. 'W^AYK 4i. W2BAQ 
28. W2AXX 19. W2AUQ 19, ■W2A(''A' 15. W:.?A(.,)T. 12. 
■W2BLN 5. W2B'K'N 3, W2A<TD 3, 

NEW_YORK CITY .AND LONG ISLAND—-SOM, 
M. .B, Kahn, VV*.iKR— !’he SCM wire.s Headquarters on 
the dosing date for copy that he has been nwuy .and is 
unable to get the reports in on time, Be .sure to have your 
reports in to him next month on the Ihth or 17th so that a 
good report for your Section will appear >n the May issue, 
NORTHERN NEW JERSEY — SCM, A. G. 'Wester, 
W2WR — WSAtD handled the greatest amount f>i traffic 
this month and goes into the BPXv due to good sebeduies 
with traffic stations, W2KA resigned as an OHS due to not 
hnding time to opei'ale. W2.\VK also resigned a» he has 
moved to NYC where he will resume hia dutie« «.s ORS 
under \V2KR. W2AOS mfti.ntain» fine soheduies in hia 
Army Amateur network. W2DX and W2CW are quite busy. 
W2.BDF oanoelled a.U skeds a.s he Is rushing WAAM's new 
2T\.W xmitter to get on the air, W2CJX is httiid.ling good 
traffic on .U me. W2By is trying to recruit radio amnieurs. 
W2BIR ia putting all effort into a 5(i and 28 mo. receiver. 
W2JX having hard job collecting traffic on 3500 kc, W2- 
.AEC been efeppitig out to the Wejft Coa-st regularly and i.s 
now trying a IffO meter fone. W2BMO is back on the air 
again in Irvington. W2BAI. just finished a 222 receiver 
which w'orks very FB. W2GV having trouble with key 
thumps In neighbor BCL get., W2V'W is putting ‘.>ut a very 
good fone which brings in letters fr(.»m BCLs. W2.:\NG is 
building an 852 puah-pull xmitter sxnd will be heard shorUy 
W2(.,'P been bu,sy with a movie-tone installation but will 
taft-ke the BPL next month. 

Traffic; W2AO,S 24. W2CW 7. W2DX 0, 'W2KA 1. 
W2BDF 21. W2MD 115, W2CJ.X 52. W2bv 2. W2JXi 
‘W2A'f;c; o. 
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MIDWEST DIVISIOI^ 

W,?*" ANSAfs — H, \VO(.'K'r— Ats UBual the RAI 

|4k WOFT G liiakes the BPL. Here is t.*iie ut' the must re- 
^ liable stations in the seetion Hiid gives ihe rest of the 
Rang something to shoot at. \\’9CET with xytal control also 
makes the BPL but fails to turn in a larger total than the 
.liM. W9LN received his < )RS appointment ar>d takes 3rd 
place in tratTlc, W9ERO wants an ORS and is oii SAIX) kc. 
with a 210. WOPtiil; our radio parson is on ootK) ko. with fone 
and says its h'B. W9BHR, our technical advisf)r, has a push- 
pull rig going using V'Xi'SO and says it's the best yet. 

has lota of grief, two tubes go soft, AiOPA trans¬ 
mitter in the junk heap and is bothering the BCL’s with a 
230 Hartley now, Tuff. <;>B. \V9CFN is very busy with col¬ 
lege now svj is on very little but says it won't last long. 

9FUG has reported three times and will receive his ORS 
appointment as his traffic is very satisfactory. \V9F1G wards 
at» (..fRS. W9RRZ. an ex-c<>iiiTnercial, has applied for (..>RS 
and has a going 'A’ith a 210 a.t.ui a fifty on 7000 ko. 

WyFYP and VV'yPTY have bedh been rebuilding and haven’t 
been on much. The SCAH will be forced to make some can¬ 
cellations If sotne of the gang don’t start reporting each 
month as there is no excuse for it, OHS nite is coming along 
FH. 80 listen on 3500 kc, each W ednesday niie at »:()0 P-Nl. 

for EM WyF.LG’8 QST. Any stations desiring re¬ 
liable ekeds will please *cet in touch with the SC'M. 

'I'rathc: WOERO 20. W'OGET 2.34. W9FTY" 35, WPFT'G 
146. \V9FA'P 12, \V9T,N 335, W'9ESL 5, W'9FLG 2.57. 
\V9FIG 12. VV9BHR 37. \Y9HL 9, W^OCKV 11. W9CFN 14. 
VV9BEZ. 

NEBRASKA SCAL C. B. Diehl. W9BA’G — W'9A NZ 
iw doing fine and says traffic is improved. \V9FA.\T has re- 
l>airRd and is at it again, \V9l>NC has the usual fine >otal. 
W'9DI bemoans the fact that si.-hool keeps lam l,>usy. 
W9B(.>U has a new smitter arid is of-en f<jr biisines.s, VS'OBLW 
is doing tine. \V9(’HB doas well for the higher waves, 
W’’9BBS is still pretty busy with work so he can r be ou very 
Uiuch. W’'9CDB is also on higher waves fur a change. 
W9)HQR i,^ pretty well tied up with Vrurk and sickness m 
family, W 9EF,\V’' hasn't time f'.>r iraflic with a rush of work 
on his hands. VV9DVK is very busy observing. "VAOBYG is on 
34 mo. now. 

Traffic: W 9ANZ 17. W'9FAM 58, VVffDNr 2h. W 9DT 24. 
W9BLW 6. 'W 9CHB 12. W9B3fS 4. W'9( 'DB 2. VS‘^9T>A E 14. 
VV9F.n) 8, 

lOVA^A —.SO,M, H. W'. Kerr, \V9DZW" -The Midwest 
Division Ojiivention for Iowa will be held at Ames, Alay 10, 
and 11th. ai^d all Iowa amateurs are urged to drop the ,S( iM 
a card at once that their name may be on the mailing list 
for programs. The ('ampus Radio <Tub at the .fowa dtate 
College is active with 23 members and the C'ullege station 
will be on the air soon as proper license is received with Phil 
Kenkle, of 'VVOI. faculty advisor com, to the Club in charge 
— stHtion xtai cf)ntrol working on 3.847,8 kc. Our new HM. 
W9E.TQ, tops the traffic list for the mouth. Did you read his 
siiggestion about “M lv” in la.st QST! You should, if you 
haven't, W9DGW cancels wkeds to go on his j(,ib out •>f 
town) rhe Mrs, at W9B(’.A is in the hospital and the OM 
doesn't .make the BPL, iiiat time in months. He has oui- 
wishes fur his i>W’s recovery, W9EFH is working on the 
.3500 kc. band with a .FB sig, W9FYO sends in his first 
report, 'i'hanks. W9GNR is jriiother first reporter — he is 
ji.iining the. Boy Bcouts Radio ('bain, wains skeds. VV9f,A 
WHS worked recently and s.'iys 73 Ole Gang. W9CK putting 
xtal control for 70U0-.3.500 bands. W9BIJ is tiow using four 
JUIA tubes with 600 volts on plate and keeps 'em cool. 
Thanks for report, 'WOEDW reports weather no good and 
changed QB:A so traffic not eo heavy. W9.BKV is working 
for M, P. Py., care iSC.M Diehl, Omaha, "V^-OFFD and W9- 
FQG were recent visitors at W9bzW, A.s we clo,se the report, 
W9YI. the Iowa Btate C'ollege Citation, is heard on the air. 
Reports should be early hereafter — month closes the 15th 
now. .Ail traffic reports will be appreciated by the SCM and 
RM’s. 

Traffic: W9EJQ 379. W9DGW 224, W9EDW 179, 
W9I)Z'W>' 171. W9BCA 95. -VV'ffFQG 76, \V9:BXJ 55. WOEIW 
53, W9FFD 49. VV9FT,K 32, W9FZO 33. W9BC’Y 30. 
W9F;HN 20, VVQDPL 7, W9FIF 5. U'9F\ C 4, W9GDR 2. 

HEW ENGLAND DIVISION 
EW HAAIPSHIRE—8CM. V, W, Hodge. 

WlATJ—'rhis is one of the best traffic months wo 

liave had, Many new stations are l.)reaking in atid 
they need your help in getting started. Key clicks have held 


up some of the gang but nuist of the trouble has been cleared 
up. VVIMB is loXing uu t,4 me. WlAHF. has been having 
trouble with his transmitter stopping for no good reasonf 
W3AUY is an ORS now, 'WIBFT has a new MOP A using 
.an 852 in last stage. 1929 style. VVIAEF handled a bunch in 
.spite of illnes.s WllP is still working for the BPI. .and says 
he will make it next month sure! AV3A\'J sent in a good 
total in spite uf QRIM from his printing business. W'T ANB is 
pounding them out as usual, WIGCW .at Exeter .Acaderny 
has a new 1929 transmitter using an 852 aT)d rectobulbs. 
The following stations have been reported as being on the 
air: WIBLP, Concord; WICDT. Meredith: W3ANP. 
Gorham: W3ASK, Nashua. Help them out with traffir, 
gang. WllX, Laconia Radio Club, is active ot\ 3.500 kc,. 
with Xtai. WIBST was too busy to handle \f.:ry many, 
WIMB of Lebanon enlisted in the Naval Reserve and is 
making a 2 months cruise in southern waters. VVIUN is on 
with a nice T.)C sign*..I, l.et’s have your reports in by the 
16th. OM’s. 

Traffic: WlATJ 235. WT IP 120. W I.AVJ 49. W1 AEF 34. 
WlAUK 24, WICOW 24. WTAN8 1,9. WIBST 18. WIMR 
14. WllX 7, WlAirV’ 5. WIBFT 2. 

WESTERN MASSACHUSETTS—SCM, Dr, J, A. 
Tessrnef. WI CM—The Worcester gang will be sorry to hear 
that WlAJK, the newly elected president of the Worcester 
Radio A,sHociati(.m has had to resign, due to business activi- 
tle.s in Boston, Wl AMZ was home for mid-year vacation 
and managed to be oa the air during his visit home. W1 .A ZL>. 
Berkshire brass pounders, has reorgani/ed and the local 
papei' has donated club rooms to “ make whoopee” with the 
coils and hra-ss, Any of the iocai hams are invited. Just drop 
them a line when. VVIBKM sayi* soup rectifier froze and he 
feels all broke up after the jars, Hi! But you'!! hear him with 
his new tube rectifier. WTBNTj says his “8” tubes are start¬ 
ing on their fifth year of service and is moving himself and 
everything to a new location—is on 7200 kc. from 2 to 5:30 
daily and all day Sunday. WIMP is on 3600 kc. and reports 
very busy as commander uf Unit 1. Seciitm 7, U.S.N.R, 
WIBIX is a new ham and the Worcester g-ang present their 
oompliments and would like to meet him at headquarters, 
274 Main .Street, some Thur.siday evening. WIE(> is on 14 
me. Ht\d 35(X) kc. WIBKG has handed in a tine bunch of 
messages this month. WlUM's telephone is Park 3310. 
should informatiuu respecting A.R.R.L. be wanted. The 
Worcester Radio As.sociatiori. had their annual meeliug. 
W1AJK. A. E. Jinell, was elected president with Charles A. 
O’Malley. WlANI, secretary. 41 Oak Avenue, What do you 
know?—W1ASU had a brand-new junior operator. Con¬ 
gratulations. old man. and more power to you! The Spring- 
field Radio C.'lub certainly are tu be commended for the very 
fine preparaf.ion they are making for the Massachusetts 
r!onveTition. 

W IBGAl has been bitten by the fone bug and has joined 
the .Army Net. WlADO is trying fi>ne on 3500 kc. WTFG 
complains of the storage battery going bad, only having had 
it six years. WlASU kept schedule with 81)KN Swedish 8. 
8. IGruna every night for a week from Boston out 25ij0 miles 
when Northern Lights spoiled the G80’s, WlANI is busily 
active in U,8,N.R. drills. 

Trattic: VVtAJK 4. WlAMZ «. W1 AZD 43, 'WIBKM 14, 
WM.BNL 41, WINP 9. WIEO 17, WIBKG * 62, WIUM 11. 
W1A8U 12, AVTGR S, WIBZJ 7. WtBGM 51, WIFG 2, 
WlADO 8. W'1AN136. 

\‘.LKMUNT—iilC'M, C. A. Paulette. WllT—We have an 
extra station reporting this month ao that is a help. 

..All plea.se take lujtice of the fine total our new CRM 
WlCGX piles up this month. He says he is having BCT.< 
QRM so is off for quiet hours. 

W1.AOO reports ho Im still XX QRL and has not much time 
for tfo. WIBJP is QRb in an orchestra and not much time 
for hamming, but he has rebuilt his transmitter. WIBCK 
li.H» gone to Ft. Benning, Georgia, but he is reporting from 
there. 

Thanks a lot WIEZ for the report this month, and if the 
radio wx condition.^ ever clear up so I <?an even hear NAA or 
WIR, X will keep a sharp lookout for you and trv for a Q8G. 

Traffic: WlCGX 386, WllT 136. WMAOU 69. WIBJP 
17, WIBCK 10 and WIEZ 3. 

EASTERN MASSAC-HUSETTS—8CAi, E. L. Bat- 
tey, AVIUE—WICQ heats all comers this month with 439 
messages bandied! That reminds us of the reports W1FL 
used to turn in!! A'ery FBI WILM and WIACH have their 
usual high totals aud make the BPL with VVTCQ, Even 


Non ORS. 
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though aevei’a'l 0,H.8. wore eauuelled, last month, wf? have 
not .vnt. a percentage of I(K) or all etationa reporting. Why 
keep yoLo* O.R.S., 0^1, if you can’t appreciate the meaning 
of it? 'X'he hiastern Massachusetts Amateur Radio Associa- 
tiun held a Ham-test on the evening of February 20th, There 
were about 50 in attendance, among whom w'ere K4.\GF of 
Florida hurricajie fame, WIBIG S.C.T^i. of J^Iaine. W3GS, 
a tifth district ham and many others. Interesting talks w’cre 
given by Mr, Browning of Browming-Drake and Dr. Kennel- 
ley, who was one of the first to bring forth the Henvy side 
l-ayer theory. As the old saying goes: 'tA good time was had 
by all.” The E.M.A.R.A. is our radio club—nieethigs are 
held first and third Wednesdays of each month in Miftlin 
Hall, Cambridge. Come one—come all and get acquainted! 
WlBlXhas moved to Worcester. WICRAis getting up a 
ham orchestra to play at the kSpringfieid convention and 
wants a good pianist—tjne at_a time, please. Hi! WlUE is 
now keeping schedule with WlCQ, The a^OO-kc. band on 
new receiver at W1ACH is covered by 135 degrees on dial— 
broad euui! WIRY received report from Enitdand that his 
14-mo. harmonic was heard on ten meters over there. 
Wl.Aii£ has new .Mational Kit which works great, WIAPK 
seems very busy at WBEX—hope he doesn’t turn ijito a 
BCL broadcaster, Hi! WlACA has new high ”C” circuit 
working B’E and his sigs soiind better now. WlAAW has new 
receiver built and has only a promise of more work to offer 
this month. Go to it, CM. WIWV worked a rare one when 
he hooked SP-3,AR in Poland—he also worked VE-5AW 
in the Yukon, He is using the Push-Pull circuit and lorges 
fveryone to try it if the 7000-kc. racket is to be stilled. 
I.‘X still h aunts WIKH. WIKY discovered that her unsteady 
sigs were caused by a B€'L antenna nibbing on hers, so the 
interfering antenna comes down and goes boom. Hi! Hi! 

WIBW of Wollaston w orks every thing he hears un 14 me. 
and is .pioneering on 2.H. \Y1BBT reports rectifier trouble-- 
what/s wrong, OM? WIAGP is bmlding crystal outfit and 
has his eye on an n.H.S. appointment. WlAHV suggests 
that the gang use the »ervice message more—that's a very 
good idea! Hx-IBAT makes his retiun signing "WlALY. 
He is going right in for traffic work and is a prospective 
D.R.S. ‘WlACT sexids in another report with advice that he 
will Soon junk the AC note—hurray'!! First report comes in 
from W’lW rj, He is doing st)me FB relay'^ work—lie. as did 
WIKH, a couple months ago, foned message from FhBTR 
to destination and sent answer back in very quick time. 
Remember the New England C'onvention to be held in 
Bpringfield, April 19-20. Hope to see vou all there. 

Traffic: W lCQ 439, WILM 219, WlACH 211. W ICRA 
130, WIKY S7. Wl AZE 60. "WHARS 54. WIWTJ 54, WIUE 
43. WI.KH 32. WlAOT 32, WTALY’ 32. WlACA 26. 
WlA-GP 22, WIRY 3, ‘WIBBT 5. WIAPK 2. WlWV 1. 

RHODE ISLAND—SCM, C, N. Kraus, WIBCR— 
BY RADIO DIRECT FROM WIBCR via WIMK— 

1 BCR worked WFBT and W'FAT with an S52 on 7280 kc. 
WlOPH is kicking out FB with his B batteries, ‘Wl MO Is ro- 
huiiding arid expects to be on soon WIBLS says his remote 
control works FB. WIHLV is using iow pjower and finds 
traffic scarce on 14 me. WlAWE has been working fine DX 
Of) 14 me, W and WICRN are new comers and we wish 

them luck. lYlAFS is f)n 7135 kc. with half-w'ave UAC. On 
the whole there seems to be plenty of traffic in the 7000-kc, 
band. WTBOR gor the Governor’s President message off to 
WIMK, 'Fbe following stations are on 56 mc.--‘WlBCR 
WUJPH. WICRN, WICQG, It is expected that WlAMW 
and Wl AB'S will also work on 66 me. a« well as a gang of new 
hams who have not received their cMls yet. 

Traffic: 1V1BCR 114, WICPII 10, WIA.AL 10. WiMO 6. 
WIBLS 4, WIBLV 2. 

NORTHWESTERN DIVISION 

I DAHO — SOM, James T.. "S'oung, W7ACN-7JL — 
W7IY has a new G, E. frequency meter. He is Uyinij 
fone on 3600 ko. 'W7YA is active on the USDA Net, 
W7ADO reports new' transmitter. W7ACD is active with 
'schedules. VV7ABB is on 3600 wnth a good total. W7ACN is 
busy with photography and school. W7HE had excellent 
luck late nights with his 210. W?!! is doing fine for a begin¬ 
ner. WTAI/W say.s 7(XK) kc. is ail wet. He works Chile and 
Hawaii on 14 me. W7AOC is on 7000 kc. some. W-7ALC and 
W7GU are busy with BC'L service work. W7AFK bought 
power supply from "WTHE. W7.ALW Is ready for his ORS 
now. \V7ACP is going fine. ‘WTACD. W7ABB, VHYA each 
report two schedules daily. 

Traffic: \V7ABB 91. VV7YA 44. W7ACD 36, W7ADG 20. 
MONTANA —«CM, O. W. Ylens, W7AAT--‘W7HP 
XJI 


is the star traffic station this month. FB, OB. W7EL comes 
in second and sent his report vfia telegraph. W7FL has 
asked for memberiship in the I.H.E. and iJ.S.N.R. Best of 
luck to you. Jell. WTDD is now working on three bands and 
doing his usual share rtf esperitnenting, V77AAW is busy 
on the jury now but will get going better in a week or so 
W7D.T and VV7TB are new stations in Hardin so give them 
a call. gang. W7AEM also of Hardin is having lots of trouble 
in more than one way and the station is still silent after the 
recent death of his mother, W7ANT and VV7AHN both of 
Great; Fails are pvitting out a mean signal on the upper end 
of the 7000 kc. band, W7AAT has been silent for a few 
weeks, but will be going strong on 7040 ko. again sutm atid 
will also have a new 75 watt transmitter ors 3620 kc 
luesent all OR8 are reporting on time so let's keep the ball 
rolling at the same pace from now on, 

Traffic: WrHP 115. W7EL 99, W7AAT SO. W7FL 37. 
W7DD 25, W7AAW 20. 

OREGON —SCM, R, H. Wright, W7PPW70G is 
back on the air after a long silence. V\'7ABH will be oii as 
soon as the ship he is on hits port again, WTPL is all for 
High C now that he has tried it. WYTJN and W7PG works 
akeds every night. ExW7ABY is back on the air under the 
new call W7ZB. W7MV baa been using MOP.V and says that 
with the exception of being bard to neutralixe. U is FB — the 
set is completely shielded with aluminum. W7ST, ex-SCM 
of Idaho, is now an, Oregon traffic man using a 210 in the 
Hartley circuit, WTA.AR is rebuilding but holds a tri-weekly 
aked east. W7R.T., \V7BO and W7DP are all using High C. 
W7MQ i,s on consistently. W7KR is working on 28 me. 
W7AHG is on oceasioually using s .54) watt bottle. He )■» 
leaving for Alaska soon. W7.AMQ wa.s the station selected in 
this state to procure and relay the Tnes.-sage for the Governor’s 
President Relay', W7AJVV. the Rose City Amateur Radio 
Club, now ha,s its mercury arc outfit going. The general 
«,»pimon of the amateurs in Portland i.s that DX and traffic is 
greatly improving in spite of the fact chat spring is almost 
here with its QRN. vacations, etc. 

Traffic: W7PG 77. W7UN 58. W7PL 34, W7MV 32. 
W7WR .30. VV7AMQ 23, ‘WTGQ 18. ‘vVfPE 13. W7A.4R U. 
W7AGG 7, W7ST 6. W7ALK 5, Vv7AlG 5. 

PACIFIC DIVISION 

I DS ANGELES —D. C, Wallace.^W6AM— 
, Five stations make the BPL this month — ‘W6,\K\V, 
^ 6UJ, W6BZR, Vi'fiZBJ and WBC'Zu, VI64KW re¬ 
ports VVIBDI his Ea,st Coast F. I. pick up .station and their 
** Little Three Route” KIAF — W6AKTS" — WIBDI — i-Sa 
fast one, V. I. to Hartford in same day, W6UJ had big 
month again, plenty of traffic with W6EOF for Standard 
Air Lines, a new line to Phoenix and El Paso. No special DX 
or records, but good skeds brought lots of good traffic, He is 
still going good on fa.st. sure delivery of traffic to Los An¬ 
geles. WftBZR did some emergency work for Standard Air 
Lines. DX has been fairly good but nothing to write al.'out. 
He fiew' over the shack about 2000 feet and his 5(>-foot 
sticks certainly looked amall to him. VVfiZB.J tells us that 
WfiGMY, now working for United Arti.sts on Phototonr, 
reports arrival of a Y), .Jr. op on the 9th. \V 6CZO would like 
several reliable skeds east of here, Arizona, New Mexico of 
Utah, W6AV.J sends in his first .report since long, long ago 
and says he has put in Bectobulba. W6DKV has been elected 
president of the FoothiU High Frequency <'lub. He ia re¬ 
building his transmitter for crystal control and then hopes 
to be an Official Frequency Station. W6DIJ is keeping .some 
good schedules on the 3600 kc. band and sends in. a fine total. 
W64M waa Q>SO Byrd when Berkner’s neighbor Palmer wa« 
at "WflAM. W6DLI now had dual transmitter with 3() 
j&econds to QSY on 3500 ko. or 7000 kc. 50 watts on 7(X)0 kc. 
is 7H 9n 35C)0 ko. He aaya it seeuiB funny to Q80 N. J, on 
50 watt set QSA4 and step right out with little one on 360<J 
ko. and get Q8,A6 from same place. 3600 kc. seems to be FB. 
'W6EGH moved from Blythe to Los Angeles. Wfi.AEC juHt 
finished a new' 0X222 RF receiver. He is going to make 
crystal control now. WGBA’M went down to 14,^0 kc. the 
middle of February .and its FB. VV6AGR blew? one 281. He 
helped W6AM at the key of W6HM get QSO W6MA- 
WfiAWQ ie open for .sked with Los Angeles for Monday. 
Wednesday and Friday. W6QIi reports 14,000 kc, is getting 
into good form. He is hearing ZL and ZS stations with good 
readability now, W6FT reporls conditions terrible for traffic 
handling. He .says ‘’something will have to be done.” 
W6AKD ha.s been trying out some new 6.EX Rectobulbs, 
W6Hri has USDA network skeds the last Saturday of each 
month, and handles several mearsages on each test. He ex- 
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pects heavy traffic with Berkeley suou. 1 r doing some 

wood work calling every operatur's attention to the fact that 
•VO watjit their traffic reports every month, even though they 
are not OKS, W6DSG has heeii very busy handling traffic. 
\\'6MA and W6ZZA have now had 80 QSO’s without a miss 
from coast to coast aud border to border on 7200 kc, 
W6KPN sends in his first report, a good one. WdAWY 
couldn’t get 852 to perking OK so has laid it aside and is us¬ 
ing 210 until he gets more equipment for high power. 
W6DZI has made quite a few on-wave stations QSY into 
band lately. W6EKC just finished his 1929 receiver which is 
FB. W6ASM has been very bus.y checking up on off-wave 
stutions but he cornea to the A, H. R. C. meetings on 
Wednesday nights. VVfiDHM hit a streak of hard luck aud is 
dowTi but not out — yet, W6CUH has new QRH. reground 
crystal and finally has transmitter going right and from, now 
on will be on the air plenty, he says. VV'fi.KKB just built a 
new TPTG high 0 push-pull with 210’fi and moat of his 
reports are xtal DC. Got K4 and Q8Af^ from NJ2P.4 at 
j«un-up on February 11. Pow'er supply is from Thordarson 
}'2 w'v. 210 pack, 

WftltPH sexids in a good report via W6H.S, ‘WfiF)f'A has 
Ijeen very busy with school and lo.st time from sickness, but 
handled some traffic jtmt the same. W6BKO is on the air 
again w'ith hie new' transmitter, He says that if he were to 
quote what some of the operatois report liis signals as, it 
would sound like boasting. He is beginning work on his new 
receiver now. W’fiEAF rebuilt eveiything twice ^^'fiZZA is 
now arranged for two <‘X.310 tubes, Receiver and trans¬ 
mitter stHl le.ss than a cubic foot. WHAXiv has asked with 
W7AKJ on Thursday evenings. V\ fiBTA has i.ieen rebuild¬ 
ing. Also is working as A,ssoeiated Editor the ttscillator. 
W6BJX. is busy working to make the banquet on March 
29th a success. Heard WFBT Q8A4. W6I >LK saw V\'6I_)NH 
at the sHnatorium and he is coming along fine. Says hello to 
the gang. WfiORC Is at present remodelling station and will 
l>e on soon. 

Forty-eight stations reported by the 27th this month with 
48 reporting traffic. Nest month will be a short one m the 
reports are to be mailed on the 15th instead of the 25th. 

W6C.)(.>T is trying to arrange a sked with Dalla.s. ‘S\ fiALR 
is starting a radio i:lub and boosting the A. li. K. L. in 
Fresno. WfiEEB migrated to 8,500 kc. reporting that he 
can’t do anything through 7000 kc, din. WODEG is keeping 
;skeds. AVfiUF has tt> walk ten miles on snowshoes to get his 
mail. W'OAPW is trying to find power lesks, WbCHA reports 
formation of a west coast experimenters’ club. The Elks Club 
has invited the Amateur Radio Research CUub to have a sta¬ 
tion at their National Convention in I,os Angeles in July. 
Bert 8andham, an old na^^^ op, is now on the afi as a new 
ham. 

Mr. James M. Chappie. Supef\isor of Radio at the 1-os 
Angele.s branch, was gue.s(, of honor at the meeting of tlie 
8 hort W ave Cfiub of Pasadena. BxUBCJ is second operui,«)r at 
WfiFT and is going to Phoenix, where he will erect a ham 
•station. He has applied for a 6 call. WGELZ is running the 
code class for Radio Doings on 85 meters on Monday 7:.30 to 
8 . and Thursday 7:80 to 8, 

The Jerec Club of Los Angeles send us their publication 
twice a tnutiih and report the meetings and trips they take. 

Traffic: WfiAKW 374, WbU.I 319, W6BZR 282, WOZBJ 
276, WfiCZO 129. WfiAVJ 139. WfiDKV 1.31. W6DIJ 70. 
W6AM fi9. WfiDLT 43, W6EGH 42, WOAFXJ 41, WfiBVM 
34, WfiAGR 29, W6AWQ 39, W6QL 29, W6FT 25. W6AKD 
22. WOHS 19. W6DSG 18. WfiESA 32. WOMA 18, W6EPN 
17, W6AWY 13, W6DZI 13, W6EKS 12, W6ASM 12. 
WfiDHM 10, W6CTTH 1.0, W6EKE 10, WfiEPH 8. WCEFA 
8, W0.BH.O 4, 5N fiEAF 3, WCZZA 2, WGAXE 2, WfiBTA 1. 
WfiCOT 21, W0.ALR 20, 5V6EEB 7, W60F 30. W6APW 15. 
Y’fiCHA 73. 

AHIZCISTA '••••" SCM, D. B, Lamb, WHANG — The SCM 
has K<ine on a vacation with no date set for his return. 
Things in Arizona seem to be picking up verT,- well lately 
with most of rhe ORS reporting good activity, We had a 
meeting of the m.a.iority of the gang at VVHBWS’s house a 
few weeks ago and organized the Arizona H.adi«.> Club with 
the following officers; W6BW8, president; 5V6DIB, vice- 
president; WfiCDU, se<a‘etar>'-treasurer, DX is fine and it 
may be of interest to note that at WOEOF last- night, wo 
were Q80 ZS2B who is exFUASO, I believe lie said. We 
were the second six (tver this year. WfiHM w^as the first 
across' Dale Hammersly ex9EH was at the key. WOEOF is 
using a WOEX 260 waiter, and is certainly pushing the 
traffic along. WfiDTU is getting out very’ well on 14,000 kc. 
and has worked Minnesota with his 201A ami 110 volts AG. 
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WfiCDY Is bu.sy with college and VLs, All his traffic i» 
bandied on aciiedules, Fl> is still using a ’’fifty” and motor 
generator plate supply. VN'HBJF has been doing all his work 
on 3500 kc, and reports w’orking a couple of Canadians often. 
He keeps schedules and is very consistent. WfiEAA haa in- 
aUtlled two UX281 tubes for his rectifier. He is on both H.5nn 
and 700u kc. and getting out OK. QRM from school is keep¬ 
ing him off the air. W6CRA is teaching .school but finds time 
to pound brass on. 7000 and 14,000 kc, with a 210. WOBWS 
is using a TPTG with every connection of quarter inch cop¬ 
per tubing. His DX Is fine, Vjut he is too bu.sy with college to 
work much of it. W6EFG, a non-ORS has the right stuff and 
is doing good work on 7000 and 14.000 kc. band aud has ac¬ 
quired a pair of 216 rectifiers. W6EOF is an old timer with a 
new call. He is doing wonderful traffic and DX work with 
the help of T-harles C. Messman, exOBCJ. The gang on (fie 
east coast should remembei’ WOEOF m ex5\'8ABE and 
exW4PY’. WfiCGD has departed for transpacific brass¬ 
pounding and will he on commercial frequencies soon. 
W6,DGY is now on the air with a UX171 in a split Hartley. 
He uses a Zepp feed to his ante,rma atffi B-ellminator plate 
•supply. M t'C'DU has ut last received his new .Ford and is 
QRL chasing the YLs. 

Traffic: WHEOF 891, WREAA \i\\ WfiCDY 44, WfiCJRA 
4., W6CDTJ 8, W6RJF 93, 5N’6DTU 29, W6BW8 51. 

SACRAMENTO VALLEY —SCM. 0- F. Mason. 
WnOBS —W6ETA has a new transmitter on the air now 
with a temporary antenna of the counter-poise type but 
expects to have a Zepp soon, WOCIH is handling lots of 
traffic now and is also working DX. WGDZA' Ii.as a case on 
Canadians, WOETA gets a thrill out of traffic handling. She 
ha,s sent and received some messages, W6BYB is on the air 
with an 862 now and is doing some very good work, W6ESZ 
is on the air now with RAC from slop, W6AXM has a 2lu 
now and is putting 1.600 volts oti the plate. W6EOU has a 
250. WOEMX is planning on putting In a 250. WHAXl puts 
out a. healthy sig, W6.ELC has a new slop rectifier which 
works much better, 

Traffic: W6AFA 77, Y7GEEO 753, WHDON 167. 

SAN FRANCISCO —SCM. Clayton Bane, WHWB— 
THIS REPORT BY RADIO FROM W6WB DIRECT TO 
^VIMK. W6AD makes the BPL this month and leads the 
Section, .FB. OB. W6PW Is still trying MOPA circuits. 
W6DPF .and W6CZM both have beautiful 1929 notes. 
W6WN is practically through rebuilding. WHCJS and 
WHTJF are both new' stations added to our Section. Glad to 
have you both. W6DYB has been trying J.4,000 kc. and 
finds this band fairly good. W6AC has also been successful 
on the same band and reports communication with England 
FB and easy on that frequency, V\ HBMU is using MOPA 
arrangement and says it m excellent. W GDZZ has been sick 
but managed to squeeze a hitie traffic through. \\ HKJ is 
still busy with bis new op. Hi. The SCM is going to be QRL 
with a new girl op, too. Everyone enjoyed the quarterly 
A, R, R. L. meeting at Sarj Jo.se. The next one is to be held 
by the East Ray section. A number of ORS have been can¬ 
celled and others will aulTer the same fale if additional re¬ 
ports are missed next month. WtiCIS is running schedules 
with WSBS and WIMK and is a new ORS, WfiTIF and 
WOCKV are in together and using a crystal rig and putting 
out a beautiful signal. W6BGT is still patiently trying 28 
me. with the SC./M but with slight success Our traffic this 
month is umeb better and it is hoped that there will be a 
further increase next month. WHCLS is now back on the air 
again after a long absent;©, A new club has been formed re¬ 
cently whitjli vs-ill help materially in putting the Section on 
the Uii+T). 

Traffic: W6AD 390, WODYB 31, WfiOlft 15. W6AO20, 
\Y6DZZ 15. WHKJ 3, W6RMU 59, WfiPW 40. W6WN 9. 

SANTA CLARA VALLEY —SCM. F. J. Quement, 
\V6NX — \Vf>AMM makes the BPL this month on de¬ 
liveries alone. Bruce is keeping a dandy schedule wdth K3AA 
in the Philippine«. vVfiJTT ia inoking hard for a Honolulu 
Schedule. Y’6BYH Ls contemplating insialling a crystal-con¬ 
trol transmitter in the bright future. W6BAX expects to 
develop his master oscillator — pow’er amplifier on 14 me. to 
a great degree of efficiency, W6AME has moved to a new 
location, W6BMW is waiting for some brand new’ 866 type 
t,ube.s, WO.AZS is another of the boys on 14 me. 

Traffic: W6AMM 178. W6JU47*\V6BYH 1C.W6BAX8. 
W6AME 13. W6NX 9. 

HAWAII—^SCM, F. L. Fullawav, K6 CFQ—BY 
RADIO FROM K6CFQ via W6BLU — There are mauy 
new stations on the air that are not reporting. Please report 
every month, fellows, They are not due the first of every 

Xill 



?.n<.riifh. The /j.rruy is starting a NTt iu Hawaii and theS(iU\X 
has beeti Jiuiinjd the radio aide to L. T. Barton, comdr,-in- 
i-harge the net operations, W7H^ and VVdHA have been iii 
town. VV7ES i.s op. on the ViuUant. KGALM hatidled the 
most trailic and he is appiyin,g lor an (BiS ticket. K6AFF is 
a new t.)RS but an old timer and an ex-OBS. K6EST a new 
iiaixi on Maui reports for the hr,st time. 'fhat. boy sure can 
copy. The SCJM sent hJm a message that vas une-half hour 
long and be copied it straight at about dt) per. KhDPG is on 
14 me. sieaddy now, KidJ.IU has a 2Pi.A emitter and re- 
rei.vev in a cabinet and is QS(.;> the states regularly, .Kb.DQN' 
reports for the lirst time. He has a new receiver, I.,et’s hear 
trom you i'ellows that have not reported yet, 

PHILIPPINES—Acting SC-M. M. I. Feli^iardo, KlAU 

Scheduie,s iroro .IvlHR are l^ept with the following: 
ite'VVVN (Tientsiu, China) at 5:30 p.m, daily: acSZW 
(SImughai Observatory, China; 6:00 p.m. daily; omiTB 
(Sumay, Guam) 7:30 p.m. daily; KIRC (Hadio School, 
Cavite), 8;0U p.ni, dally: \V6.EEO (VViUiarna, Calif.) 9:30 
p.m. daily. Trattio is iiuudled thru KIHR to the following 
destinationa: W K V.K AC and locals. Transmitter fre¬ 
quency IS 7010 kc. 

TratHc: KIHR I2l4. 

SA\' DfEGO —SCM, G, ,1. tors. W6BQ — THIS 
REPORT BT RADIO F.ROx\i WOBQ VTA W8BAS. 
W0.AJA1 leads with five skeds daily. WOBQ is wniting a »uc- 
ceASor HS SOM. W6B,.\M reports 14 me, improving. WOBYZ 
and WbKC5 has hplit schedule, Wb.ACJ sends in a good report, 
for a new ORS. VV6BGL i« Q-RL good total. W6EOP is a 
new ORS keeping daily skeds, W6EPZ \s ill have wmne skeds 
soon, 'VV’hBCS w.His QSO l.h countries this month, 'W(>EC is 
on 28 and 14 me. WhEGJ was reported QSA6 in New Zea¬ 
land on 3750 kc. V.6BVX is looking for .skeds. W6ERT 
helps BCL QRM, WOBAS b.a.s plenty FB xtuls, WOENK 
:tnd W 6I>NB are QRL school. 

ITaffic: vVhA.LM 4:H0, V\ hBQ 299. AVtiBAM 126. \V6RYZ 
117. S'vHACJ 79, VVilBGL 75. W6E0P 72. WbEPZ 06, 
WODNS :i9. WhBCS 32. WbBGW 21. \V6EG 21, WOEJQ 
16. W6BVX ii. W6ERT S. ■VV6QY g, W6CTP 4. WOBAS 1. 

EAST BAY -BOM, .1. Walter Frates. W6CZR— 
vVn<'‘GM, the old Philippine island trafflo man. got back 
into the running again and made the first place in the section 
this mouth wit-h. a grreat vohime ul traffic, Jriostly from 
hllAF. Houston of WOSR ran a close second, doing a 
rhf'e ,a's-si,sl by takiing the Philippine island stuff from 
vVbCGM and rel.aying it on to eastern and Pacitic coast 
points, W6CGAI is using the old llX-SoS in an ultraudion 
circuit, and W6BE has a UX-210 working in a High C 
Hartley which gets out in FB fashion. VV6.AT/X, vvho has 
recently installed himselt in nevv sliack cnnstnicteil for 
radio purposes ouiy. has been burning, up the air during the 
'.Uylight hours and took third place- .All of the work of the 
three tnajor traffic men in the setuion v as done on the new 
7000 ko. band .so conditions are not as bad as some ns have 
painted them, V\ 6D^ I dropped down to the 12.000 ko, 
legiioi-i. and was elated to find that traffic was as good there a» 
on 7900, He kept his large totals of the p.Mst two months ui> 
by ,H. number of .^keds. the main one being with a C'hilean 
;•.'n■^^^veu^. WbRJ is coming back into his old position a.s a 
fruffic man after shifting to the 3500 kc, chuiuieL He is 
maiatainiug six. Bchedule.s and in addition kept \^’6A^ in 
touch with his Ow vviiile in Marshheid. Ore. \V7AEC has 
been paying him a visit and may settle in Oakland. 
WOEBA ia buck on the air idler settling in his new QRA. 
He has been maintaining a sked with Wti.AriJ, Wb.ASJ has 
been kept so hns,\' in his norrniii occupation that he has for¬ 
gotten wliere he lives but nevertheless managed to rap out 
some traffic so chat his total wasn't bare. Hi. 5V61,P is Uutk 
on the j+lr again with a 50 watter in a, High C Hartley with 
witich he is doing FB work after blowing soother 50 which 
he was using in a self rect, .job. ilBZU at Concord continues 
(o relay north and south from h,is vantage point beyond the 
Ci'ontra Costa Hills. W6EDK is coniemplatlug the instulln.- 
tion of crystal control after getting the crystal of KRE, local 
B(..‘ .station. W6ETR at Vallejo Is contemplating the inst<alla- 
tiou o.f a (ube rectifier, but declares that the old slop is hard 
to beat. ‘Slruth. 'SV'bBI has been doing some traffic work 
with K7AER in addition to the great rleal of work he doe.s 
for the Naval Reserve. VV6BPC has a sked running with 
WBBS twice weekly on 72G0 kc, and all traltic for the yacht 
should, be routed through him. He has also been QBO with 
\V FAT of the Byrd Expedition. WbDDQ ha.s been so busy 
he .says that he hasn't had an opportunity to run up any 
iraflTc, VV^bBUX has been off the air awaiting the arrival of a 
new 50 but is very eu.t.husiasiic: about the new mercury 
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v;-ip*.,*r !ecl.-A'ulbs. vVTEuR, the luveniie sheik, nss been 
iorting a VL iiuerfere with Ins interest in radio a,gaii!.. Hi. 
VVnB,Mh .says he is getting 5 watts (Uit of a U.X-il2 on 7390 
kc, vVbEY i.s back on the air H.gaiu after (lutting in all the 
stutf recom.mended by HQ for tlie new yT.,':ir, but sa.ys he has 
I'ut done much traffic yet, WbH-J expects to be In QSt.) with 
.K7AER. again soon, 'VVGEFR at .Antioch with a lTX-210 
was QBO with V\’FBT y*. Bay of 'Whales and QSR’d a msg 
.for 'Wa.shingtnn, D. C. FB, W60T is on (he air again and i-s 
he.giuning to perk under the lingers of W0DU.R, 'WAllP and 
WbCJZH, It is the work of W6CUG, W6PU is still working 
ci-ist coast on 14 me. W blT is temporarily off the air but is 
carrying on with his 00 work. 

i'caffic: WbOGM 745. W6BR 732. WOALX 399. "vVGDWI 
‘..‘68. AV6R.J ,1.21. WbEDK .58. WbEBA 52. \V6ASJ 52, 
VV6IP 45. W6BZU .39, W6EIB WbBI 26. 'W9BPC i8. 
W6DDQ fi. A\ bBUX 5. VV6EDH 4. W60ZR 4. 

ROANOKE DIVISION 

TiUGIMA—SCM, J, F. Wohlford, WSCA— 
/ W3.4.4J has dismantled his station, hut will operate 

WSWS, This is in connection with bis work at 
WRA’A. W.3W.S will be MOP.4. W3.4.LS reaches out for DX 

.working on 7400 kc. He maintains several schedules. 

W3IE, not having television, escaped with hia Life. Gave his 
88s to a station that he was QBO with, for the YT. there, and 
the bird came back and wanted to know if he nieaut his 
wife. BEW.ARE. Y’SHY claims to have been locked out of 
the shack and examinations got him all wet. but he worked 
sonxe T*X all right, W3BZ has sohedules with WSZZ and 
WSCMP working 3500 kc. and gtiod power stipply. It is 
ruiuored that WBBDZ and W.3CKL will attend the (!lmr- 
lottft Convention, Recently a radio club has been organi:?ftd 
in Richmond and promises to be a good one. The member¬ 
ship at the start run,s around twenty members inchiding one 
VT.. More about it later, Would like iimre O-HS to report 
monthly. We have report.^. We are changing the re¬ 

porting dates effective with this report. Please close vs.mr 
reports on the Ihth <.if each month and mail tn me '.'U the 
16th. IMy report must be mailed on the 20f,h to Hartford. 
'W'3Z.\ had trouble wir,h hi,s 'MG and wa.^ oh the air with 
phone tor several weeks, took advantage of the lay-off and 
TTioved .station into better quarters. ..Vriyone wanting to 
chew ihe raa by phone, eaU on him. 

Traffic: 'WaVAJ 53, WBALS 26. 'W3IE 2. W3HV 3. 
VT3RZ 

AVE.BT VIRGINIA — F. D. Reynoids. WkVZ— 

IV.8AGZ leadB this mouth whth. 217 messa,ges arid W8CI.Q 
pulls in second with 109, FB. We need more «.)f this to put 
the Mectii.m on the tnap; let's compare .next month with this 
(.me and then think how many more messages .you could have 
handled. That's the only thing that will ever get ns any 
place, W8DPO reports working AX4FN and ZS4A! a?ei also 
managed to handle a few messages, AV80K. and W8HD say 
they are preparing for .A-A tests to be held in jA.iarch, Hofi- 
mau i‘ep('.irts .several weeks’ illness. Surely sorry, CM. hope 
you're OK now, WS'BSZ has gone and got married. Good 
hicktoyou, OM, WSF.Pis working I715kc. phone. WnnKTI 
is a school teacAier, 

Traffic: WSACZ 217. 'WSCLQ 109, VV8APN 60. V’v'SDPO 
32. 

ROCKY MOUNTAIN DIVISION 
COLORADO— SOM, C. H. Stedman, W9CAA — 
All etationa plea-ae note the i,j,ew' reporting date, 
—^ WODKM got the Governor’s ine»H.'.i.ge from GoWadn 
at the laet minute after miK'li trouble. '\\'9FNP hi on 
regularly, ■VV9E(..>0 is on 150 meters phone, also 28 me. 
W9C.A.A ia the »ume but uIho '.in 14.000 and 7000 kc, SV9- 
D(,)V has H new transmitter. WOC^ND ha.s applied for ORS, 
'W9BQ‘J finished rebuilding M.nd is (.m with a 250, AVOCkSR is 
nil l4,tK)0, 7090 and 4509 kc. WoCDE has two schedules. 
■W'JEAAi ia on 70C10 and 3500 kc. and sa.vs the '(.iSD.4 ia 
fme, 'W9DG.T the same. WOCCM has a tiew sDUp rectifier. 
VV’OGEZ is on 14 me, wir'ii AC. AV90GW reports several new 
prospective hams. WO-DQD ha.s been sick. AV9.'El'.R has a 
DC note on 7000 kc. 

Traffic: W9CAA 41, WOEAAI 72. W9CDE 19. WOCSR 4, 
W9DQV 25. 

UTAH-WYOMING.SC^M. Parley ‘N, .Iame.s. WOBAJ — 

The section seems to be growing amd several new ORS 
appointments will be matle. W6DYE takes the. honors this 
month and says his new ?vIOP.A .set is fb. W6BTX and Wfi- 
EIW had to qrt because of a very bad power leak. AV'oDZX 
ha.s a lot of YL qrm. Y’6BT.JV comes through with a rep.irt 
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is brnMmff, a 250 watt set, W6EKF i» »iill working out 
to the .xtlantic Coast witti a lone 20ia. \V6B.4-J on 
when aehooi qrm not too bad. WbAYb gets on when not 
hnay at KRP. W6AKM is back on the air once again and 
is qso ZL and MH. Wb I )XM was made ORS. He is building 
a 1929 TPTG set. WbRV is building up a new power supply, 
but no traffic this month. 

lYaHic: \Vf)DYE 115, WRBTX and WOErW^ 7o, 6AY L 
32, W6DZX 32, Vv'bBUV 20. W6EKF 16. WfiRAJ 14, 
WfiAKAI 7. WhDXAI 2. 

SOUTHEASTERN DIVISION 

4 LABAMA--SCM:. S, ,1, Bayne, W4AAQ —Please 
l\ take note of the fact that reports sho\iId be mailed 
J, jL cm the sixteenth of ea(?h month in the future. W4.TY 
is handling several soheduies and lots of traffic Is being 
moved there, W’4AHZ ia also doing nice work in Birming¬ 
ham. \V4AAH has been working hard this Jnonth and 
activity there has dropped off, W4AJY has been yppointed 
Route Manager and all Official Relay Stations shfnild 
cooperate with him in handling state traffic through sched¬ 
ules. W’4TI keeps two reliable schedules north. W4I,A uses 
fone on 3500 kc. and is handling some traffic hIhij. W4UV is 
perking well on 14 mo. and handles DX traffic with a 11X210 
nrid 400 volts “B” batteries for power. SV4AHR has four 
schedules and is on consistently. W4AH.P has recently 
moved up to 3500 kc. for flight work and se;« it ia fine bu»i- 
tiess, VV4AJTR will also work in the 3500 kc. band part time 
in the future. \V4AKB blew his 210 but has another on the 
Way. W4AAQ is holding up his end of the rope. W4()A is 
having trouble with modulation in his 3500 kc. fifty watt 
tone but gets out lu fine shape with 7000 kc. OW, W4.KS is a 
new one in oiu’ midst. Welcome, CM. 

•J rathe: W4A.rV 116, W4AHR 42, W4AAQ 38. '^^^4X1 25, 
W4AHP 14, W"4UV 14. W4A.TR 11, W4IA 8. 

FI.ORIDA—.Acting SCM, K. M. Winter. 'W’4HY — 
^^'4.AGY intercepted a niessage from EB4WX for the Bel¬ 
gian training ship ” L’A^^eiilr’' at Tampa and by quick relay 
had it delivered the next morning. (That’s j eai work. OM- 
W4AGY has iuiiit a monitor and frequency meter 
and says fb. WrAL is oii temporarily on account of blown 
power transformer. W4A.Ji> and W4BH. are -st>ll working on 
W4A.VD’S 852 outfit, testing, etc. I.ook out when they do 
yet starled, W4QV' is a new station at Miami, getting out 
fb. \T4AFP and W4AKW arc busy rebuilding. W4AGT sas - 
any traffic for the East C-oast of South Florida will make 
go'td time if given to W4ACG at 4'ampa, with whom 
W4 AGA' keeps daily schedule. W40B is back on tf»e air now 
ariri will he oti regularly. He used to be one of our best traffic 
hams. Why not start it up again, OB? W4.AFtJ sent in a line 
traffic report. \N'4 A1I ha.s seven schedules. His traffic total 
indicates he kept most of them, too. W4ACC has six scheH- 
ules. His traffic total .seems to indicate he kept some more 
that he did not report. (This is the best tratiic report we 
Itave had for a long time ) The South Florida Fair at Tampa 
helped some, didn’t it? — Sl’M. And he promises a better 
report next month! W4PAW, portable call of VV4AIL han¬ 
dled Smith Florida Fair traffic also, W4BL only handled 29 
iitessages, He says swiiimimg is tine (in February, iuu hanis 
up North better c.'me down here next winter — S( bVT), and 
he is too lazy to do the bard boiled ow’l act any more. Hi. 
W4 rK is on regularly again now. handling some traffic. 
Hear iiim calling ’M'JQ-DX.” Shows he still has plenty of 
C'.intidence in spite of the now famous Washington C'on- 
ference! W4MS has three new hams on the way, Says the 
gang still calls hie GW “OB”. Whafsa matter, gang. o:in't 
you doff your key to the lady? He went down to 14 me. and 
cont.acted 17 stations without a break. Threatens to put a 
5b-watter down there permanently, and l<eep the 250- 
watters on. 70l.t0 kc. and 3500 kc, bands. W40O will be on 
7000 an'd 14.000 meters pretty regularly now, Says the rest 
(It the St, Petersburg liams are off the air, temporarily only 
we hope. WAKC is now on .14,000 and 3.500 kc. T.ooks out of 
his sliHCk window and gets a fine view of Bok’s Singing 
Tower evc-ry morning. Fhat’s what we call inspiration of the 
best kind. 

\\'4HY is turning over the rcu.is to a new Section f..'oi.u- 
muuications .Manager, Air. Harvey Chafin, 4.711, 6002 
.Suw^aime .Vyonue, Tampa. Florida, He takes this opportu¬ 
nity of .thanking those who have so generously contributed 
their ideas and time to helping keep Florida on the map in 
G"S7’. While I relinquish tbe.se pleasant duties with sincere 
regret, it is my earnest desire to keep in touch with the gang 
as much as possible, Support your new S.C.M., fellows, 
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Reiiiember. be will represent Florida to the be?*i of his 
ability, 73. 

Traffic: W4ACC 155, W4Ali 60. W4MS 46. W4AGY 45, 
W4AFU 35, W4BL 29, \V4.J.i\ 13. W'4PAVV IX. W4KC 8, 
\7'4TK 8. W40B 1, W400 1. 

WlAF W handled quite a few this month. W R.K.! handled 
60 foreign message.^. W1 AT'O i,s a new ham in .Maine, having 
moved from Quincy. Mass. 

Tr.affic; Wl.AFW 26. Vv 4<>C 63. ATG 80. 

WEST GULF DIVISION 

S OUTHERN TEXAS . SC'M, Robert E. Franklin. 

VV.50X— W5AQV takes the lead again this month and 
makes the BPL. He keeps a nice sked line-up and has 
w<.>rked numerous f(.>reigner.s this uionth. W51-,P has just 
purchased a higher voltage transformer for the 862 and says 
reports are much better now. W5ABQ sends in a nice report 
^vith a promise of a better one next time. He also has a phone 
g(,»ing on the 3500 kc. band. W5.iC has been keei.)ing a eked 
with W1 MK. W5UO and W6I>N both have phones going on 
the 1750 kc. band. W5BBC and W5BAD are keeping ekeds. 
W.5AA’ of Austin handled the Governor’s President message 
from our Honorable Governor, W6PO is busy rewinding a 
getierator field for W50X, W.50X is back on again with a 
.1929 type transmitter and hopes to be on pretty regularly 
from now' on, 

Traffic: W5AQV 394, W.5T,P 11, W.5ABQ 20. 
NORTHERN TEXAS--8CM. J. H. Robinson, 
W5.AKN — Several of the fellows didn’t get their reports in 
time to reach QAT for this issue. Did you note the new re¬ 
porting dates in the March l.ssue? It certainly elves me 
much pleasure to receive applications for various appoint- 
nients, ct^pecially when the questionnaire papers come back 
answered as if the seiider gave them some thought, Well 
gang, ibis month's message report made your SCAl smile 
.and feel darn good — ju.st look at the figures at the bottom 
•and who the operators were that did this good w«.'rk. 
WSBAD got his grand total in the 3.500 kc, band, .tie says 
there is a lack of stations in the 5th district to handle the 
traffic Oft this frequency. W50Fi says Q.RM from frigidaires 
and B(TL fans keeps him off the air but keeps a sked with 
Ti 4A KF. \N 5BBF says all his skeda went hay wire but 
turned m an e-vcellent report. W5AKN tnmUy got the new 
receiver as per November iJST working OK, but not until 
after he had made tube base coils. The set was luiilt just as 
shown in the three tube hook-up in November QS'J\ W5BAM 
.shoots trouble for the local power atid light company and has 
lots <»f iniere-sting tales to tell about the loc-M hams. W5.JO 
is trying to find enough parts to build a four-lube receiver as 
per November QST. \V5.A..AH h.andled some traffic at 
\’\'oDF”s this month. 

Traliic: W5HAD 94. W5BBF 80, \T5AAE 54. W60E ,35. 
V75HY 24. W,5ATZ 7. W5BAM 6. W5AKN 8, W,5.TD I, 
W5DF 4. 

MARITIME DIVISION 

0\ A ACOTIA ™ AC\(, A. M. Crowell. \ E1DC1-— 
\'K1AC >!* the ham set the D. F. station on an island 
off Cape Breton Their only contact with the outside 
w.'.rid during the winter is through amateur radio mainly 
via \ FMBl and \ EIBH. \'E1BR is also heard on but not 
much luck connecting with the Halifax gang lately. \'EiAV 
is now using a live wurter and puts out a mean signal on 
3500 kc, N’EIBV is laid up with the flu, right in the midst of 
rebuilding. Hope you get on soon again. OB. VEIAW Is on 
with fone. VFilBN works 'eni all on 3500 ko. \’EIBE is 
putting out a line signal on 3500 kc. with his 852, VEirtl 
has at, iasr, persuaded his xmitter to perk on 14.000 kc. again 
after a period of silence on that band. VEl DtJ has left town 
for a short time and is temporarily off the nir but W’atoh the 
smoke when be gets going again, All Nova Botia stations 
rei^uested to Tep(.>rt by the Ifith of the month to the ACM. 
He is no mind-reader and needs the cuopeiution of the garig 
In this reg.ard Acnd in yours on time for next month’s report, 

VANALTA DIVISION 

BBITTAH COTJTAIBIA — BCM, E. S. Brooks. VE5BJ 
— Any. fellows, why not assist the ACM by seuding a few 
reports on yo'ir activities? \'E5A(/ reports nothing very 
startling ihi-s mouth. Keeps sked with V E5BR where most 
of his traffic totals origiuate. Tests carried out on 14,060 kc. 
but has very little spare time to pound brass. VE5BR sends 
in a fair traffic total. \'E9AJ is progressing slowly. 

Traffic: VE5BR 31, VE5AL 28. 
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ALBERTA — SCM, E. J. Taylor, VE4HA — The gang 
in the south of the province sure is going fine. The hamfesfc 
held in Calgary. February 2nd. was a huge success with 
(.vv<?T.ity in atrendance. Lt. Jackson gave a very interesting 
talk on short wave and its relation to the air service. VE4.CC 
and VE4GX cairy the message honors this month with 
VE4A,F close second. VE4GD getting out FB. Thanks for 
dope. ONI,, V-t‘!4GD says 2S me. FB. V E4[0 on 14 me. says 
go'jd DX there. VE4JJ promises good mes.sage total for next 
report, V R4.AG and V.E4RA only on occasionally, \'E4IT 
}ms rebuilt. V.E4.(dM pretty busy lately but hiahage.s to 
handle some traffic. VE4AH still with CJCA. VE4BT Is still 
looking tor his 210. It went w^est. VE4GT is on week-ends 
only, \'.E4EY is on regularly on 7000 kc., sure has a nice 
note and gets the traffic, too, VE4EV gave as a nice talk on 
high 0 circuits at um harnfest on February 2nd. EX-4HS 
did likewise on the screen grid tube. VE4HA on 14 mo. most 
of the time. VE4FF is going stroijig — jxets iMja’ds from G 
and I), ftays would like to hear more of them. VE4JF is 
doing FB at Gadsby. VK4FB is getting out FB. 'VE4GM 
works VK. yE4GK, a new ham at Olds, is doing FB. VE4EI 
Is back again. I want to draw your attention to RAC notes. 
Not much excuse for this, not if yon follow the high C in, .Au- 
pist QST. Our license calls for DC notes so watch your step, 
The i.)C note Is far easier to get in 1929 than it wh.s in 1928. 

Traffio: VE4GX 47, VE4CO 47, V:E4AF aS. VE4GD 6. 
\ E4IO 6, VE4.rj b, VE4EY 12, VE4HM 7, VK4CtT 10. 

V K4n, VK4FF 7. 

PRAIRIE DIVISION 

SASKATOHEW.AN™,SO.M, W. J. Pickering, VE4FC 
“™ \ E4CM topB the gang for traffic a-gaiu this time. He is 
also operating Army station 7<..TO on 8570 kc, VE4IH has 
increased his power to 800 volts on his 210 and says it 
worked good first time. VE4GR reports that his 50 waiter 
died a natural death and a 5 watter i,s taking up the work. 
He has dir.ched hia sync a« the neighbors didn't like it. That 
he has been heard three limes in England is VE4FK’s report, 

■■ Q!^-4S-4 £u.»d vdth 1.00% readability. VE4BG wants to 
hear more of the gang on tone as he has only seven stations 
to work with. VE4FC is on at last, 3.5 and 7 mes, and broke 
into the traUic news. Will Skaife uf Regina (call not known) 
reporiB things going good since he changed his location. 
V'E4GB s.ays Regina is wide awake with 6 .stations on the 
air. Why not let the S(..h\i know of your doings by sending in 
a report once a munth? 

'IVaffic- VE4CM 59. VE40R 19, VE4iH 16. VE4FK io. 
V'h;4BG 3, VE4FC 1. 

MANITOBA—SOM, D. B, Sinclair, \ E4FV — 
VE4MO has at last received his official license and is now 
proudly signing V E4TC. He is still using his 201A on 14 me. 
and having considerable success but Is installing .a 210 soon. 
The lure of the transmitter was too strong for VE4DP and 
he IS now o(.\ the air again with a 201A in a real 1929 TPTG 
outMt. He i.s now living in an apartment and keeps hia pow er 
low to avoid key clicks. Our high traffic man for the month 
vvits V E4.4R Oi Boissevain who seems to be puttincr oiit a 
(uean sock on 7 and 14 me. He recently received an “R7’’ 
report from ZL. VE4HR has succumbed to 7 me. QRM and 
IS n«)w heard regularly on 14 me. with a nice IXi note. 

V F4h N is still very .active and is a giiod traffic m.an. He has 
had some trouble with a paralyzed 210 hut is goirrg fine now, 

\ .E4HV has broken into the trouble ranks at last and says 
his IMOPA is moping OK. The club station, V.E4HX,‘i8 
putting out a real signal on 7 and 14 me, Reports will be 
welcome and promptly QBL’d. .U1 reports should be sent 
care of \E4FV, Loud cheers are heard from the general 
direction of \ E4DJ who ha,s cleared up all key clicks arid 
now pure DC crystal control reports. VE4EK has in- 
Mtalled a new* tube jectifier and is also getting a pure DC 
note. VE4DK has a bad attack of the blues ms he cannot 
peem to clear up his BCL troubles, He ssys his only solution 
is to CrjRP to a 201 A, VE4JB says " No traffic, no time” but 
seems to spend the odd moment on the air. He at last man- 
iUjed to get going on 14 me. V.E4BT is away at school but has 
ills 2UlA portable transmitter with him and i» arranging 

with the local boys, VK40B blew up sundry 
UX222'a, 201A’s, etc., and says he will not be back on the 
?i.ir until he can replace them. VE4FV has been on 14 me, 
since January Ist and is pretty disgusted with conditions. 
He has had no DX all month but is building a 96 jar chemi- 
which he hopes will improve his note some, 
v £4GD s,nd VE4DI sue the only two local.® working on 
M.5 me. They are both interested in phone and VE4GQ 
bought another 50 the other day to i.nsial] for a 100% 


modulating system a la CKY. The WRTA staged a suc- 
<:je.ssfui banquet on February loth with an attendance of 20 . 
Many competitions were held including QRM competition, 
liars contest, code sending, home-constructed apparatus, 
etc. The prize-winners were yE4'DB, VF;4DP, VE4HR 
VE4FV and VE4DU. V'E4DU and VE4GG are still threat¬ 
ening to come back on the air again and we .await develop¬ 
ments, V.E4FS is said to be active, 

Traffic: ¥E4ER 4, VIMDK a, VEAEK 10. VE4DJ g 
\ E4HV 6, \ E4FN 12, VE4IC 1. VF;4AR 23. VE4FV 4, 

ONTARIO DIVISION 

ONTARIO — SOM, E, C. Thompson, VEaFC — This 
report cam.e via radio throiigh W2GTJB, Southern Ontario: 
V E3CB and \ E3DG are the only stations in this district 
that reported this time. The former is active on all of the 
popular frequencies, and besides working some nice j>X. 
handled some traffic. N'ESDO is now active on 7000, 14.000, 
and 3500 ko, and i.nte.nda to remain so and he wa.utaschedules 
with a Tomrito station on the 3500 kc, band. 

Central Ontario: V.E3BC Is our tra,ffic star an usual and 
this time he has no competition to speak of. His work is 
mostly on 7000 ko. on schedules several times a week. He 
reports no lack on 3500 kc. so far, VE3BP gets on the air 
nearly every morning (,.n 7000 kc, but he reports that traffi c 
for him is light, but as long as the 210 stays amongst us, he 
has hopes, VE3BO worked ZL2GU of Wellington, N, Z.. on 
14,400 kc. and that in the middle of a Saturday aftern oon:on 
Feb. 23rd to be exact, FB very, say A single 210 did it 
and it never vras done before from Toronto as far as we 
know, \ F3BO also handles traffic on the above frequency, 

\ F.3BL is having troubles with the 500 watt lantern, so i,® 
putting the 210 back on the air. His work of Late has been 
in the mornings. \ E9.4L is in Bermuda. VIL^FC wurks 
3792 kcs. after midnight nearly every night. VF.3ET is now 
away from home, but is putting a portable on the air to 
Carry on with while away. V I'.BC.T is also away from home 
liut he has no portable. His return home is indefinite as to 
date, 

Traffic: ST::3B(:': 26, VEP.VT 6, V,E3CB 4, S"E3BF 3, 
VK3BO 2, VF3Fr 7. 

QUEBEC DIVISION 

QLKBEC—Alex Reid, VE2BE—■ since ihe last 
report, two ham lests have been held. Twenty-two xi.uended 
the one held at station VF]2BE and the rag-ehev\ing conte,st 
wee a great succeBs. The g-reat event of the Bcason was held 
at .staiiun VE2AD on Feb. 23rd, twenty-five being preseiit. 
Four reel® of moving pictures taken at last summer s piemc 
were shown and greatly enjoyed by all presenr. So many re- 
Quesfis were received from VE2BV, VE2CG Mud VE2BG 
that Mr, Royer wcas compelled to rep»eat the reel. “ The Girl * 
from France,” four times, if VE 2 HV ever gets a «a.U to 
Hollyw'ood, John Barrymore had better watch his step. It 
was decided at the meeling to hold a banquet at the Queens 
Hotel on April 6th, 

The 1929 receiv-ers using screened grid tubes are gettinc: 
very popular in this division. VE2AP, VE2AX, V'E2C.4 and 
\ E2BE are using them at present and many more in the 
making. \ E2.\F has moved his station from the top floor to 
the basement a(id ha.s completely rebuilt both transmitter 
and receiver. VL2BB is w'aiti.ng for a transformer, when it 
arrives he will be on with an 852. N‘P'.2A<A our star traffic 
man, also our RM, enters the BPL with a liigh total of 1.09. 
Very fine work. Alphy, keep it up. VE2BH Q80 South 
Africa twice within a on 14.0U0 kc. VK2AU is rebuild¬ 
ing a.nd expects to he on again shortly, VE2RG is now using 
14.000 kc, permanently for spring and summer work 
yE9( 'X is now using fone. VE2CA and VE2BE are pound¬ 
ing away at ,DX. Ail second district amateurs are requested 
to use the lower eud of our 75 meter band for Wednesday 
evening prayer meetings, VE2AC has received his new power 
equipment and from now on will be using an 852, 

Traffic: VE2AC 109. V E2BB 14. VK2BG 9, N E2BE 19. 
VE2AL 13, \"E2AP 7, VE2AM .5, 


LATE AND ADDITIONAL REPORTS 
WbEEO keeps daily schedules with W9EGTJ, WeAJAI 
.. Tiioved and has a FB radio room, 

iiN 9<JMQ is in the Fada Radio business. W9EICW i« the 
big traffic man in Richmond, W'9CMQ-W9EKW are going 
in for Army-Amateur stuff. W9DZL is on 7000- and 3600-kc. 
band.. 

Traffic: W6EEO 753, W9EEY 35, W9DZL 46. 
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demands JOHE! 

W I • 


Tone—<>f musical quality 
—is now the foremost 
requirement of the radio 
market. Receiver manu¬ 
facturers must h/ow what 
will happen in the"audio 
end” when a full orches¬ 
tra crashes through with 
a crescendo. 

True tone, of course, 
depends upon transform- MThTh'ihf“L"X 

ers-and the only way to 
be sure of the tone quality 
is to be sure of the transformers you use. 
All transformers look pretty much alike, 
but builders and manufacturers know 
that performance tells another story. 



f.'rtiHiformvrt that match the iuhes and ififaherx 
uith uhnh tbe\ u'or*—ihe ftangamo Audio Line 
includes ..pecially desiRiied equipment to c-xsctly 
match specific types ot tubes and speakers. 


There is something more 
to a good transformer 
than windings, a core 
and a coat of enamel. 
Transformer building is a 
science and only special¬ 
ists of wide experience 
should attempt it. 

Sangamo — with 30 
years’ experience in man- 

he iuhes and itieaherx • t . * •» 

f:;an«*mo Audio Line U-I^-CtUrifl^ dCCtriCS-i 
I equipment to exactly • t 

tubes and speakers. precisiof) jnstrumetits, 

has unsurpassed facilities 
for producing audio frequency trans¬ 
formers that are a guaranty of the most 
satisfactory amplification over the entire 
musical frequency scale. 


a L« awgtiiaiigf 


SPRINGFIELD, ILLINOIS. U. S. A. 

Sangamo Electric Co. of Canada, Ltd.. 18 J George St., Toronto 
For M) years preeminent manufacturers of electrical precision instruments 


























c/o manufacturers 
with an eye to the service 
problem 



^IThe standard line of Sangamo Fixed 
Condensers leaves the factory tested 
to maximum variation of 10%!” 

Sangamo standards of precision carried 
into the manufacture of Fixed Condens¬ 


ers, have made it possible for manufac¬ 
turers to eliminate much of the trouble 
ordinarily caused by the imperfect 
operation of condensers. The internal 
loss is low and insulation nearly infinite 
in Sangamo Condensers. They are accu¬ 
rate and they stay accurate. i 


The Sangamo 
Type “A” Condenser 

Every sound characteristic is affeaed by 
the quality of the fixed condensers in a 
set. Sangamo builds accurate mica con> 
denser.s« molded within an overall enclo¬ 
sure of genuine bakelite with only the 
terminals brought outside. Moisture, 
heat, shocks or jars will not alter their 
characteristics nor afiect operation after 
the set leaves the faaory. 


The Sangamo 

“Illini” Condenser 

This new condenser is of the same qual¬ 
ity as the standard Sangamo Fixed Con¬ 
denser—but is of a size and shape that 
more readily adapts itself to faaory pro- 
duaion. The greater convenience of con- 
neaing lugs w hich may be bent to any 
position without danger to the condenser 
can readily be appreciated. 



Sangamo Type ".A” Condenser—solidly 
molded in bakelite and immune to ther¬ 
mal or atmospheric changes. 


j he new Sangamo “Illini" Condenser 
for manufaaurers' use only. 


All prices on request 



Pin this to your letterhead and mail. 

Ungamo Electric Co., Springfield, lU., u. s. A. 
pept, 442l(Sangamo Elearic Co. of Canada, Ltd.,Toronto) 
h {Por manufacturers) Please send engineering data on 
your transformers and condensers. 

U {for dealers) Please send data on Sangamo Condens¬ 
ers. 

j {For set Guilders) Please send circulars describing your 



















